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SUN  YAT-SEN  AND  MAURICE  WILLIAM 


The  meeting  of  two  minds  and  of  two  civilizations:  American  and  Chinese 

Maurice  William,  D.D.S.,  F.A.C.D.,  has  been  engaged  in  the  daily  practice  of 
dentistry  in  New  York  City  for  twenty-five  years.  Widiout  interruption  of  his  pro¬ 
fessional  work  he  published,  in  1921,  a  book  entitled  **The  Social  Interpretation  of 
History:  A  Refutation  of  the  Marxian  Economic  Interpretation  of  History”  This  re¬ 
markable  book  converted  Dr.  Sun  Yat-sen,  the  venerated  first  president  of  the  Chinese 
Republic,  from  a  communist  to  an  anti-communist  philosophy.  In  the  current  issue 
of  the  Political  Science  Quarterly,  in  an  article  entitled  “Sun  Yat-sen  and  Maurice 
William,”  Dr.  James  T.  Shotwell,  Professor  of  History  at  Columbia  University,  has 
written  in  part  as  follows: 


“Of  aU  the  strange  chapters  in  the  history  of  East  and  West  there  can  be  none  stranger  than  this, 
that  the  founder  of  die  Chinese  Republic  and  the  spiritual  leader  of  the  new  China  found  in  the  writii^ 
of  an  unknown  American  author  [Dr.  William]  so  clear  a  statement  of  the  hardest  problem  in  his 

political  philosophy  that  he  made  the  American  formulation  his  own . llie  reading  of 

[Dr.  William’s]  The  Social  Interpretation  of  History  by  Dr.  Sun  Yat-sen  may  yet  turn  out  to  have  been 
one  of  the  most  important  single  incidents  in  the  history  of  Modem  Asia,  for  the  consequences  were 
immediate  and  far-reaching,  and  have  only  just  begun  to  show  tlieir  full  extent  in  the  orientation  of 

China . We  have  not  merely  the  meeting  of  two  minds  but  of  two  civilizations:  the  American 

and  the  Chinese . It  would  seem  that  the  time  has  come  to  recognize  the  mediating  work  of 

Dr.  William,  which  Dr.  Sun  Yat-sen  himself  recognized  in  the  San  Min  Chu  I.  How  great  the  service 
which  he  rendered,  only  history  will  show.” 


Note  on  Dr.  William's  new  book  on  international  affairs 

Dentists  will  be  interested  to  learn,  further,  that  Dr.  William  has  lately  completed 
a  related  volume  entitled:  “Sun  Yat-sen  versus  Communism;  New  Evidence  Establishing 
China's  Right  to  the  Support  of  Democratic  Nations,”  which  presents  not  only  the  facts 
indicated  by  the  title,  but  also  the  evidence  on  which  Prof.  Shotwell  bases  the  broad 
conclusions  quoted  above.  This  book,  containing  a  foreword  by  Dr.  Ray  Lyman 
Wilbur,  Secretary  of  the  Interior,  gives  a  clue  to  the  internal  dis^nsions  among  the 
Chinese  since  the  death  of  Dr.  Svm  Yat-sen,  and  offers  a  solution  therefor;  throws 
new  light  on  conditions  that  account  for  the  present  Sino- Japanese  conflict;  points 
out  an  honorable  course  for  the  United  States  and  other  democratic  nations  to  pursue 
in  their  relations  with  China,  and  emphasizes  the  legitimate  economic  opportunities 
for  all  concerned.  Publisher:  Williams  and  Wilkins  Co.,  Mt.  Royal  and  Gu^ord  Aves., 
Baltimore,  Md.;  price,  $5.00.  Subscriptions  may  be  sent  to  the  publisher.  Every 
dentist  who  appreciates  the  spiritual  and  intellectual  importance  for  dentistry  of  con¬ 
structive  public  service  by  dentists  will  wish  to  study  Dr.  William’s  important  work. 
For  those  who  may  need  a  reassurance  that  the'  practice  of  dentistry  is  not  incompatible 
with  intellectual  and  social  effort  of  the  highest  order,  this  book  will  be  particularly 
gratifying.  —William  J.  Gies,  Columbia  University,  February  21, 1932. 


Quotations  on  the  Status  of  Dentistry 

The  greatly  improved  standing  of  the  dental  profession  among  the  professions 
....  is  one  of  the  most  striking  changes  in  public  opinion  that  I  have  witnessed 

during  my  seventy  years  of  observation  of  educational  progress . I  do  not 

think  I  have  seen  during  my  seventy  years  of  observation  of  the  professions  and  the 
means  of  training  them  any  change  so  great  as  that  which  has  taken  place  in  reg!^ 
to  the  dental  profession,  and  to  the  means  of  training  dentists. — Charles  W.  Eliot, 
President  Emeritus  of  Harvard  University,  on  “The  progress  of  dentistry  and  of  the 
dental  profession.”  Address  before  the  Dental  School  Society  of  the  Phillips  Brooks 
House  Association,  Harvard  University,  December  8, 1924;  Harvard  Dental  School,  1925, 
pp.  14  and  19. 

The  dental  school  is  one  of  the  most  important  of  these  agencies  [for  the  training  of  a 

qualified  body  of  public  health  servants] . Today  under  the  leadership  of  the  best 

men  in  the  profession  it  has  set  its  face  resolutely  toward  high  service  and  honorable 

standards . It  must  have  generous  financial  help,  such  as  has  been  accorded  in  the 

last  ten  years  to  many  of  our  medical  schools,  if  it  is  to  carry  out  its  duty  to  the  public 
health  service.  There  is  today  no  more  direct  method  by  which  the  public  health  can 
be  served  than  to  enable  the  universities  to  place  their  dental  schools  in  a  position  to 
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I.  NOTES  FROM  THE  MINUTES  OF  THE  FIRST  GENERAL  MEETING  OF  THE 
AMERICAN  ASSOCIATION  OF  DENTAL  EDITORS 

The  first  general  meeting  of  the  American  Association  of  Dental 
Editors  was  held  in  the  Stevens  Hotel,  Chicago,  January  18,  1932. 
The  following  members  (editors)  were  present:  Franklin  B.  Clemmer, 
Illinois  Dental  Journal’,  William  R.  Davis,  Michigan  State  Dental 
Society  Bulletin’,  C.  S.  Foster,  Iowa  Dental  Bulletin’,  Charles  W.  Free¬ 
man,  Bulletin  of  the  Chicago  Dental  Society’,  William  J.  Gies,  Journal  of 
Dental  Research’,  Walter  Hyde,  Minneapolis  District  Dental  Journal’, 
Kermit  F.  Knudtzon,  Bulletin  of  the  [Dental]  Alumni  Association  of 
the  University  of  Illinois’,  Albert  L.  Midgley,  American  College  of 
Dentists’,  John  T.  O’Rourke,  Kentucky  State  Dental  Association  Bulle¬ 
tin’,  Bissell  B.  Palmer,  New  York  Section  of  the  International  Associa¬ 
tion  for  Dental  Research’,  Grace  R.  Spalding,  Journal  of  Periodontology; 
Elmer  A.  Thomas,  Journal  of  the  Nebraska  State  Dental  Society;  and 
Robert  S.  Vinsant,  Proceedings  of  the  American  Association  of  Dental 
Schools.  In  addition,  two  applicants  for  membership  were  present, 

'  Editor  of  the  Kentucky  State  Dental  Association  Bulletin. — {Ed.\ 
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one  of  whom,  L.  I.  Reif,  represented  Henry  Ablin,  Alpha  Zeta  Gamma 
Journal. 

The  meeting  was  opened  by  Dr.  Bissell  B.  Palmer,  New  York  City, 
Chairman  of  the  American  College  of  Dentists’  Commission  on 
Journalism.  He  requested  Dr.  John  T.  O’Rourke,  of  Louisville,  to 
serve  as  Secretary  pro  tern.  Dr.  Palmer  stated  that,  at  the  convoca¬ 
tion  of  the  American  College  of  Dentists  in  Denver,  July  1930,  the 
Commission  recommended  that  an  organization  of  the  editors  of  the 
non-proprietary  dental  periodicals  be  formed,  which,  at  the  last  annual 
convocation  of  the  College  in  Memphis,  October  1931,  the  Commission 
was  authorized  to  bring  about.  Dr.  Palmer  indicated  that  the  Ameri¬ 
can  Association  of  Dental  Editors  had  been  chartered  to  promote,  in 
a  broad  constructive  way,  the  cause  of  non-proprietary  dental  journal¬ 
ism,  and  to  facilitate  cooperation  among  the  editors  of  these  journals 
for  the  advancement  of  the  professional  ideals  of  dentistry.  He  stated 
that  the  Commission,  acting  as  the  initiating  factor  only,  would 
cease  to  have  any  relationship  with  the  Association  after  the  adjourn¬ 
ment  of  this  meeting. 

Dr.  Palmer  then  read  the  minutes  of  the  transactions  of  the  five 
incorporators — temporary  Board  of  Directors — of  the  American  Asso¬ 
ciation  of  Dental  Editors,  from  October  18,  1931,  the  date  of  the  last 
convocation  of  the  American  College  of  Dentists,  to  the  date  of  this 
meeting.  Notes  from  these  minutes  follow. 

Notes  from  the  minutes  of  the  Board  of  Directors 

The  American  College  of  Dentists,  during  the  annual  convocation  at 
Memphis,  October  18,  1931,  authorized  its  Commission  on  Journalism  to 
organize  the  editors  of  the  non-proprietary  dental  periodicals.  October  19, 
1931. — ^The  following  five  Fellows  of  the  College,  among  those  present  at 
the  Memphis  convocation  and  acting  for  their  colleagues  in  the  College, 
applied  to  the  State  of  Tennessee  for  a  charter  for  the  American  Association 
of  Dental  Editors:  William  J.  Gies,  Editor,  Journal  of  Dental  Research; 
John  E.  Gurley,  Editor,  Journal  of  the  California  State  Dental  Association; 
John  T.  O’Rourke,*  Editor,  Kentucky  State  Dental  Association  Bulletin; 
Bissell  B.  Palmer,*  Secretary-Editor,  New  York  Section  of  the  International 
Association  for  Dental  Research;  and  Robert  S.  Vinsant,  Editor,  Proceed- 


*  Member  of  the  Commission  on  Journalism,  American  College  of  Dentists. 
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ings  of  the  American  Association  of  Dental  Schools.  October  20,  1931. — The 
State  of  Tennessee  granted  the  application  for  a  charter  {Section  II  below). 
A  majority  of  the  incorporators  finding  it  impossible  to  remain  in  Memphis 
after  October  19,  1931,  or  for  several  months  to  meet  elsewhere,  it  was 
agreed  to  proceed  by  correspondence  with  the  preliminary  steps  of  organiza¬ 
tion,  until  the  incorporators  could  meet  to  complete  the  work  [which 
occurred  in  Chicago  on  January  17,  1932]. 

November  7, 1931. — Temporary  officers,  to  serve  until  the  first  meeting  of 
the  Association,  were  agreed  upon  as  follows:  President:  Robert  S.  Vinsant; 
Secretary:  John  E.  Gurley;  Treasurer:  William  J.  Gies.  It  was  unani¬ 
mously  agreed,  also,  that  none  of  the  incorporators  would  accept  an  office 
at  the  election  to  be  held  at  the  first  general  meeting  of  the  Association. 
December  30,  1931. — ^The  officers  and  other  incorporators,  who  under  the 
Charter  became  the  first  Board  of  Directors,  acting  on  authority  given  by 
the  Charter,  elected  the  following  editors  to  membership  in  the  Association: 

Active  membership. — Henry  Ablin,  Alpha  Zeta  Gamma  Journal;  George 
M.  Budlong,  Florida  Dental  Journal;  Franklin  B.  Clemmer,  Illinois  Dental 
Journal;  George  W.  Duncan,  Bulletin  of  the  Virginia  State  Dental  Associa¬ 
tion;  J.  A.  Eberly,  Jr.,  Dental  Alumni  Annual  (University  of  Pennsylvania); 
Carl  O.  Engstrom,  Bulletin  of  the  Pacific  Coast  Society  of  Orthodontists; 

F.  F.  Fish,  Explorer;  C.  S.  Foster,  Iowa  Dental  Bulletin;  Charles  W.  Free¬ 
man,  Bulletin  of  the  Chicago  Dental  Society;  Ingo  Hackh,  Contact  Point; 

G.  Fred  Hale,  Bulletin  of  the  North  Carolina  Dental  Society;  Walter  Hyde, 
Minneapolis  District  Dental  Journal;  E.  J.  Jennings,  New  Jersey  State 
Dental  Journal;  Joseph  H.  Kauffmann,  Harlem  Dental  Society  {“H.D.S.”) 
Bulletin;  Frederick  A.  Keyes,  Apollonian;  Arthur  W.  Lufkin,  [Dental] 
Alumni  Association  Year  Book  (University  of  Southern  California);  John 
Oppie  McCall,  New  York  Journal  of  Dentistry;  Vern  H.  Nilsson,  Xi  Psi  Phi 
Quarterly;  E.  A.  Thomas,  Journal  of  the  Nebraska  State  Dental  Society; 
Louis  S.  Winston,  [Houston]  Dental  Bulletin;  Claude  R.  Wood,  Journal  of 
the  Tennessee  State  Dental  Association. 

Associate  membership. — Frank  A.  Gough,  Angle  Orthodontist. 

January  12,  1932. — ^The  Board  of  Directors  elected  the  following  addi¬ 
tional  editors  to  active  membership  in  the  Association: 

Active  membership. — Myron  S.  Aisenberg,  Bulletin  of  the  Maryland  State 
Dental  Association;  Malcolm  W.  Carr,  New  York  Academy  of  Dentistry; 
Robert  S.  Catheron,  Bulletin  of  the  Massachusetts  State  Dental  Society; 
J.  Ward  Finley,  Dentogram;  H.  E.  Friesell,  Dental  Educational  Council  of 
America;  Kermit  F.  Knudtzon,  Bulletin  of  the  [Dental]  Alumni  Association 
(University  of  Illinois);  S.  L.  Kregarman,  Sigma  Epsilon  Delta  {“S.E.D.”) 
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Tattler;  Albert  L.  Midgley,  American  College  of  Dentists;  Edward  C.  Mills, 
Journal  of  the  Ohio  State  Dental  Society;  LeRoy  S.  Montague,  Bulletin  of 
the  West  Virginia  State  Dental  Society;  Joseph  Nemser,  Bulletin  of  the  Kings 
County  Dental  Society  (New  York) ;  Fred  R.  Richmond,  Bulletin  of  the  Kansas 
State  Dental  Association;  Joseph  Schroff,  William  Jarvie  Society  for  Dental 
Research;  Grace  R.  Spalding,  Journal  of  Periodontology;  W.  F.  Swanson, 
Bulletin  of  the  Odontological  Society  of  Western  Pennsylvania;  L.  E.  Van  Kirk, 
Pittsburgh  Section  of  the  International  Association  for  Dental  Research; 
C.  Raymond  Wells,  Bulletin  of  the  Second  District  Dental  Society  (New 
York). 

January  17, 1932. — \  meeting  of  the  Board  of  Directors  was  held  in  the 
Stevens  Hotel,  Chicago:  Drs.  Gies,  O’Rourke,  Palmer  and  Vinsant,  present; 
Dr.  Gurley,  absent.  The  minutes  of  the  transactions  of  the  Board  of 
Directors,  by  correspondence  from  the  date  of  incorporation  to  January 
17,  1932,  as  outlined  above,  were  read  and  all  the  provisional  transactions 
unanimously  confirmed.  The  following  additional  editors  were  elected 
to  active  membership  in  the  Association: 

Active  membership. — William  R.  Davis,  Michigan  State  Dental  Society 
Bulletin;  C.  W.  Hagan,  Bulletin  of  the  Pennsylvania  State  Dental  Society; 
Leroy  M.  S.  Miner,  Harvard  Dental  Record;  Leonard  Sidlow,  Alpha  Omegon; 
Sidney  L.  Tiblier,  Impressions. 

These  elections,  with  those  preceding  them,  as  above  noted,  gave  the 
Association  forty-eight  active  members  and  one  associate  member  [as  of 
January  17,  1932].  The  Board  of  Directors,  by  unanimous  vote,  then 
adopted  the  By-laws  of  the  Association,  which  had  been  the  subject  of 
detailed  correspondence  among  them  for  several  months  (Section  III, 
belou). 

After  reading  the  foregoing  minutes  of  the  transactions  of  the 
incorporators.  Dr.  Palmer  announced  that  the  function  of  the  Com¬ 
mission  on  Journalism  in  initiating  the  establishment  of  the  Associa¬ 
tion  had  been  completed,  whereupon  the  temporary  President  of  the 
Association,  Dr.  Robert  S.  Vinsant  of  Memphis,  took  the  chair,  and 
requested  Dr.  O’Rourke  to  serve  as  Secretary  in  the  absence  of  Dr. 
Gurley.  Dr.  William  J.  Gies,  for  the  Board  of  Directors,  presented 
recommendations  for  the  appointment  of  committees  for  constructive 
effort,  as  follow's:  (a)  Committee  on  Dental  Literature:  to  study  the 
inadequacies  of  current  literature  in  dental  periodicals,  (b)  Com¬ 
mittee  on  Advertisements:  to  study  the  problems  relating  to  advertise- 
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merits  in  non-proprietary  dental  periodicals,  (c)  Committee  on 
Cooperation:  to  study  ways  and  means  by  which  non- proprietary 
journals  may  give  one  another  mutual  help  and  support.  The  Presi¬ 
dent  was  empowered  to  appoint  these  committees. 

In  the  transactions  that  followed,  the  annual  dues  were  made  five 
dollars  per  year  for  active  members;  three  dollars,  for  associate  mem¬ 
bers.  It  was  voted  to  hold  the  next  general  meeting  in  Buffalo,  N.  Y., 
about  the  time  of  the  annual  meeting  of  the  American  Dental  Associa¬ 
tion,  in  September  1932.  The  Secretary  was  instructed  to  present  an 
appropriate  report  of  the  proceedings  of  this  meeting  to  all  the  dental 
journals.  The  original  Board  of  Directors  was  requested  to  act  as  an 
advisory  committee  for  the  coming  year. 

Officers  for  the  ensuing  term:  President — Elmer  A.  Thomas,  Journal 
of  the  Nebraska  State  Dental  Society.  Vice-president — W.  F.  Swanson, 
Bulletin  of  the  Odontological  Society  of  Western  Pennsylvania.  Secre¬ 
tary — Malcolm  W.  Carr,  New  York  Academy  of  Dentistry.  Treasurer — 
Charles  W.  Freeman,  Bulletin  of  the  Chicago  Dental  Society.  Editor — 
Grace  Rogers  Spalding,  Journal  of  Periodontology. 

n.  CHARTER  OF  THE  AMERICAN  ASSOCIATION  OF  DENTAL  EDITORS® 
State  of  Tennessee:  Charter  of  Incorporation;  general  welfare 

Be  it  Known,  That  William  J.  Gies,  632  West  168th  St.,  New  York 
City;  John  E.  Gurley,  350  Post  St.,  San  Francisco,  Calif.;  John  T. 
O’Rourke,  129  East  Broadway,  Louisville,  Ky.;  Bissell  B.  Palmer,  667 
Madison  Ave.,  New  York  City;  and  Robert  S.  Vinsant,  718  Union 
Ave.,  Memphis,  Tenn.,  are  hereby  constituted  a  body  politic  and 
corporate  by  the  name  and  style  of  “The  American  Association  of 
Dental  Editors,”  under  the  provisions  of  Section  1,  paragraph  3, 
Chapter  142,  Acts  of  1875,  for  the  purpose  of  engaging  broadly  in  all 
those  activities  that  will  tend  to  promote,  directly  or  indirectly,  the  advance- 

*  CertificcUion:  “State  of  Tennessee,  Department  of  State — I,  Ernest  N.  Haston, 
Secretary  of  State  of  the  State  of  Tennessee,  do  hereby  certify  that  the  annexed  Instru¬ 
ment  with  Certificate  of  Acknowledgment  was  filed  in  my  office  and  recorded  on  the  20th 
day  of  October  1931,  in  Corporation  Record  Book  0-11,  page  217.  In  testimony  whereof, 
I  have  hereunto  subscribed  my  official  signature  and  by  order  of  the  Governor  affixed  the 
great  seal  of  the  State  of  Tennessee  at  the  Department  in  the  City  of  Nashville,  this  20th 
day  of  October,  A.D.  1931.  [Signed]  Ernest  N.  Uaston,  Secretary  of  State." 
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ment  of  all  phases  of  non-proprietary  dental  journalism  and  dental 
literature.  [Italic  not  in  the  original.] 

The  general  powers  of  said  corporation  shall  be,  to  sue  and  be  sued 
by  the  corporate  name;  to  have  and  use  a  common  seal,  which  it  may 
alter  at  pleasure;  if  no  common  seal,  then  the  signature  of  the  name  of 
the  corporation  by  any  duly  authorized  officer  shall  be  legal  and 
binding;  to  purchase  and  hold  or  receive  by  gift,  bequest  or  devise,  in 
addition  to  the  personal  property  owned  by  said  corporation,  real 
estate  necessary  for  the  transaction  of  the  corporate  business,  and  also 
to  purchase  or  accept  any  real  estate  in  payment  or  in  part  payment 
of  any  debt  due  to  the  corporation,  and  sell  the  same;  to  establish  by¬ 
laws,  and  make  all  rules  and  regulations  not  inconsistent  with  the  laws 
and  Constitution  deemed  expedient  for  the  management  of  corporate 
affairs,  and  to  appoint  such  subordinate  officers  and  agents  in  addition 
to  a  President  and  Secretary  or  Treasurer,  as  the  business  of  the 
corporation  may  require,  designate  the  name  of  the  office  and  fix  the 
compensation  of  the  officer. 

The  said  five  or  more  incorporators  shall,  within  a  convenient  time 
after  the  registration  of  this  charter  in  the  office  of  the  Secretary  of 
State,  elect  from  their  number  a  President,  Secretary  and  Treasurer 
or  the  last  two  officers  may  be  combined  into  one,  said  officers  and  the 
other  incorporators  to  constitute  the  first  Board  of  Directors.  In 
all  elections  each  member  shall  be  entitled  to  one  vote,  either  in  person 
or  by  proxy,  and  the  result  shall  be  determined  by  a  majority  of  the 
votes  cast.  Due  notice  of  any  election  must  be  given  by  advertise¬ 
ment  in  a  newspaper,  personal  notice  to  the  members,  or  a  day  stated 
on  the  minutes  of  the  Board  six  months  preceding  the  election.  The 
Board  of  Directors  shall  keep  a  record  of  all  their  proceedings,  which 
shall  be  at  all  times  subject  to  the  inspection  of  any  member.  The 
corporation  may  establish  branches  in  any  other  county  in  the  State. 

The  Board  of  Directors  may  have  the  power  to  increase  the  number 
of  Directors  from  seven  to  ten,  if  they  deem  the  interest  of  the  corpora¬ 
tion  requires  such  increase.  And  the  first  or  any  subsequent  Board  of 
Directors  may  have  the  power  to  elect  other  members,  who,  on  accept¬ 
ance  of  membership,  shall  become  corporators  equally  with  the  original 
corporators.  The  Board  of  Directors  shall  have  the  right  to  determine 
what  amount  of  money  paid  into  the  treasury  shall  be  a  prerequisite 
for  membership,  or,  if  necessary,  what  amount  shall  be  thus  annually 
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paid,  and  failure  thus  to  pay  shall,  in  the  discretion  of  the  Directors, 
justify  the  expulsion  of  said  defaulting  member.  The  term  of  all 
officers  may  be  fixed  by  the  by-laws,  the  said  term  not,  however,  to 
exceed  three  years.  All  officers  hold  over  until  their  successors  are 
duly  elected  and  qualified. 

The  general  welfare  of  society,  not  individual  profit,  is  the  object  for 
which  this  charter  is  granted,  and  hence  the  members  are  not  stockholders 
in  the  legal  sense  of  the  term,  and  no  dividends  or  profits  shall  be  divided 
among  the  members.  The  members  may  at  any  time  voluntarily  dissolve 
the  corporation  by  a  conveyance  of  its  assets  and  property  to  any  other 
corporation  holding  a  charter  from  the  State  for  the  purposes  not  of 
individual  profit,  first  providing  for  corporate  debts.  [Italic  not  in  the 
original.] 

A  violation  of  any  of  the  provisions  of  this  charter  shall  subject  the 
corporation  to  dissolution  at  the  instance  of  the  State. 

This  charter  is  subject  to  modification  or  amendment;  and  in  case 
said  modification  or  amendment  is  not  accepted,  corporate  business 
is  to  cease,  and  the  assets  and  property,  after  payment  of  debts,  are 
to  be  conveyed,  as  aforesaid,  to  some  other  corporation  holding  a 
charter  for  purposes  not  connected  with  individual  profit.  Acquies¬ 
cence  in  any  modification  thus  declared  shall  be  determined  in  a  meet¬ 
ing  specially  called  for  that  purpose,  and  only  those  voting  in  favor  of 
the  modifications  shall  thereafter  compose  the  corporation. 

The  means,  assets,  income  or  other  property  of  the  corporation  shall 
not  be  employed  directly  or  indirectly  for  any  other  purpose  whatever 
than  to  accomplish  the  legitimate  objects  of  its  creation,  and  by  no  impli¬ 
cation  shall  it  possess  the  power  to  issue  notes  or  currency,  deal  in 
currency,  notes  or  coin,  buy  or  sell  products,  or  engage  in  any  kind  of 
trading  operation,  nor  hold  any  more  real  estate  than  is  necessary  for 
legitimate  purposes.  [Italic  not  in  the  original.] 

Expulsion  shall  be  the  only  remedy  for  the  nonpayment  of  dues  by 
the  members,  and  there  shall  be  no  individual  liability  against  the 
members  for  corporate  debts,  but  the  entire  corporate  property  shall 
be  liable  for  the  claims  of  creditors. 

We,  the  undersigned,  apply  to  the  State  of  Tennessee,  by  virtue 
of  the  laws  of  the  land,  for  a  Charter  of  Incorporation  for  the  purposes 
and  with  the  powers,  etc.,  declared  in  the  foregoing  instrument,  this 
19th  day  of  October  1931. 
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[Signed]  Wm.  J.  Gies,  John  E.  Gurley,  John  T.  O’Rourke,  Bissell 
B.  Palmer,  R,  S.  Vinsant.  Subscribing  witness'.  Bissell  B.  Palmer. 

m.  BY-LAWS  OF  THE  AMERICAN  ASSOCIATION  OF  DENTAL  EDITORS 
Article  I:  Membership 

Section  1.  Kinds.  Membership  shall  be  of  two  classes:  active  and 
associate. 

Section  2.  Eligibility,  (a)  Editors  and  members  of  the  editorial 
staffs  of  the  dental  periodicals  rated  as  non- proprietary  by  the  American 
College  of  Dentists,  or  its  authorized  agency,  and  elected  or  formally 
appointed  editors  of  recognized  dental  organizations  that  publish  their 
proceedings  only  in  non-proprietary  periodicals,  shall  be  eligible  to 
membership. 

(b)  Editors-in-chief  of  non-proprietary  periodicals,  and  elected  or  form¬ 
ally  appointed  editors  of  recognized  dental  organizations  that  publish  their 
proceedings  only  in  non-proprietary  periodicals,  shall  be  eligible  for  election 
to  active  membership. 

(c)  All  members  of  non-proprietary  editorial  staffs  other  than  those 
designated  in  Sub-section  (b)  of  this  Article  shall  be  eligible  for  election  to 
associate  membership. 

(d)  No  person  who  is  simultaneously  a  member  of  the  editorial  staff  of  a 
non-proprietary  dental  periodical  and  also  of  a  proprietary  one  shall  be  eligi¬ 
ble  to  membership. 

Section  3.  Forfeiture.  Membership  shall  automatically  terminate  with 
the  discontinuance  of  the  editorial  relationship,  or  the  exclusively  non¬ 
proprietary  status,  indicated  in  Sub-section  (d)  of  Section  2  of  this  Article,  on 
which  the  member  was  admitted.  (See  also  Section  2  of  Article  IV.) 

Section  4.  Election.  Any  qualified  person  may  apply  for  membership 
in  this  Association  on  a  form  to  be  provided  for  the  purpose.  All  applica¬ 
tions  shall  be  referred  to  the  Executive  Committee;  and  if  favorably  acted 
upon  by  that  Committee  shall  be  submitted  to  the  Association.  A  three- 
fourths  vote  of  the  members  shall  be  necessary  to  elect. 

Sections.  Right  to  Vote.  Only  active  members  shall  have  the  right  to 
vote  and  hold  office. 

Article  II:  Officials 

Section  1.  Officers.  The  officers  specified  in  the  Charter  of  Incorpora¬ 
tion  (President,  Vice-President,  Secretary  and  Treasurer),  and  also  an 
Editor,  shall  be  elected  annually. 

Section  2.  Board  of  Directors.  All  business  not  otherwise  provided  for 
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in  the  Charter  and  By-Laws  shall  be  conducted  by  a  Board  of  Directors, 
which  shall  be  composed  of  the  officers  and  the  Executive  Committee. 

Section  3.  Executive  Committee.  The  Executive  Committee  shall 
consist  of  three  members  to  be  appointed  by  the  President  and  to  serve 
during  his  elective  term. 

Section  4.  Duties,  (a)  The  duties  of  the  President,  Vice-President, 
Secretary,  Treasurer,  and  Editor,  shall  be  those  usually  associated  with 
these  offices,  as  outlined  in  Robert’s  Rules  of  Order. 

(b)  The  Executive  Committee  shall  have  charge  of  the  arrangements  for 
meetings  and  programs;  shall  pass  upon  the  qualifications  of  applicants  for 
membership;  and,  with  the  officers  of  the  Association,  shall  be  members  of 
the  Board  of  Directors. 

Section  5.  Election,  (a)  A  Nomination  Committee  of  three,  to  be 
appointed  by  the  President  within  thirty  days  after  the  beginning  of  his 
term,  shall  present  to  the  Association,  at  the  next  succeeding  meeting  at 
which  elections  will  occur,  a  list  of  nominations  for  the  respective  offices  of 
the  Association  for  the  ensuing  term. 

(b)  Following  the  report  of  the  Nomination  Committee,  independent 
nominations  may  also  be  made,  if  endorsed  by  five  members  of  the  Associa¬ 
tion. 

(c)  In  all  cases  in  which  two  or  more  candidates  are  nominated  for  an 
office,  the  vote  shall  be  by  secret  ballot. 

Article  III:  Meetings 

Section  1.  The  Association  shall  hold  at  least  one  business  meeting 
annually. 

Section  2.  Special  meetings  may  be  called  at  the  discretion  of  the  Board 
of  Directors. 


Article  IV:  Dues 

Section  1.  The  annual  dues  of  each  member  shall  not  exceed  $5.00  for 
any  fiscal  year,  which  shall  coincide  with  the  calendar  year. 

Section  2.  Any  member  who  is  delinquent  for  two  years  in  the  pay¬ 
ment  of  dues,  and  shall  continue  delinquent  for  thirty  days  after  having 
been  served  by  registered  mail  with  a  notice  of  arrears  and  a  copy  of  this 
section  of  the  By-laws,  shall  thereby  forfeit  his  membership. 

Article  V:  Publication  of  Proceedings 

Section  1.  The  Association  shall  have  sole  ownership  of,  and  exclusive 
rights  of  publication  in,  any  essays  read  before  or  presented  to  it. 

Section  2.  The  Board  of  Directors  shall  have  authority  to  select  the 
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journal  or  journals  in  which  the  Association’s  proceedings  shall  be  pub¬ 
lished,  and  to  determine  any  financial  arrangements  related  thereto. 

Section  3.  A  Publication  Fund  shall  be  established,  which  shall  be 
supported  by  an  appropriation  of  50  per  cent  of  the  annual  dues  of  each 
member  of  the  Association,  and  by  special  appropriations  and  gifts. 

Section  4.  Expenditures  may  be  made  from  this  fund,  by  a  vote  of  the 
Board  of  Directors,  to  meet  the  cost  of  publishing  the  proceedings  of  the 
Association,  or  for  any  other  purpose  that  would  promote  non- proprietary 
journalism  in  dentistry. 

Article  VI:  Quorum 

Active  members  representing  five  periodicals  shall  constitute  a  quorum  of 
the  Association  for  the  transaction  of  business. 

Article  VII:  Parliamentary  Procedure 

Robert’s  Rules  of  Order  shall  be  the  guide  in  deciding  questions  of  pro¬ 
cedure  not  covered  by  the  Charter  or  By-laws  of  this  Association. 

Article  VIII:  Amendments 

Section  1.  These  By-laws  may  be  amended  at  any  annual  meeting. 

Section  2.  All  proposals  for  amendments  shall  be  submitted  first  to  the 
Board  of  Directors,  and  if  favorably  acted  upon  by  them,  and  only  in  that 
event,  shall  be  presented  to  the  Association. 

Section  3.  A  copy  of  a  proposed  amendment  to  these  By-laws,  after 
its  approval  by  the  Board  of  Directors,  shall  be  mailed  to  each  member  of 
the  Association  sixty  days  prior  to  the  annual  meeting  at  which  action  is 
to  be  taken.  A  three-fourths  affirmative  vote  is  necessary  to  amend  the 
By-laws. 

Article  IX:  Enactment  of  these  By-Laws 

These  By-laws  shall  go  into  effect  immediately  upon  adoption  [January 
17,  1932). 

IV.  LIST  OF  PERIODICALS,  OR  ORGANIZATIONS,  REPRESENTED  BY  THE 

MEMBERSHIP  OF  THE  AMERICAN  ASSOCIATION  OF  DENTAL  EDITORS* 

Active  members 

Alpha  Leonard  Sidlow,  1411  Stroh  Building,  Detroit,  Mich. 

Alpha  Zeta  Gamma  Journal,  Henry  Ablin,  30  N.  Michigan  Ave., 
Chicago,  Ill. 


*  This  list  represents  the  membership  as  of  January  18, 1932. 
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Proceedings  of  the  American  Association  of  Dental  Schools,  Robert  S. 
Vinsant,  718  Union  Ave.,  Memphis,  Tenn. 

American  College  of  Dentists,  Albert  L.  Midgley,  1108  Union  Trust 
Bldg.,  Providence,  R.  I. 

Apollonian,  Frederick  A.  Keyes,  416  Marlborough  St.,  Boston, 
Mass. 

Journal  of  the  California  State  Dental  Association,  John  E.  Gurley, 
350  Post  St.,  San  Francisco,  Calif. 

Bulletin  of  the  Chicago  Dental  Society,  Charles  W.  Freeman,  185  N. 
Wabash  Ave.,  Chicago,  Ill. 

Contact  Point,  Ingo  Hackh,  College  of  Physicians  and  Surgeons, 
School  of  Dentistry,  344  Fourteenth  St.,  San  Francisco,  Calif. 

Dental  Educational  Council  of  America,  H.  E.  Friesell,  Schenley 
Apartments,  Pittsburgh,  Pa. 

Dentogram,  J.  Ward  Finley,  605  Herald  Bldg.,  Bellingham,  Wash. 

Explorer,  F.  F.  Fish,  Lancaster,  Pa. 

Florida  Dental  Journal,  George  M.  Budlong,  Clermont,  Fla. 

Harlem  Dental  Society  {'‘H.D.S.”)  Bulletin,  Joseph  H.  Kauffmann, 
65  West  54th  St.,  New  York  City. 

Harvard  Dental  Record,  Leroy  M.  S.  Miner,  188  Longwood  Ave., 
Boston,  Mass. 

[Houston]  Dental  Bulletin,  Louis  S.  Winston,  Medical  Arts  Bldg., 
Houston,  Tex. 

Bulletin,  [Dental]  Alumni  Association,  University  of  Illinois,  Ker- 
mit  F.  Knudtzon,  1838  W.  Harrison  St.,  Chicago,  Ill. 

Illinois  Dental  Journal,  Franklin  B.  Clemmer,  1971  West  111th  St., 
Chicago,  Ill. 

Impressions,  Sidney  L.  Tiblier,  922  Canal  Bank  Bldg.,  New  Orleans, 
La. 

Iowa  Dental  Bulletin,  C.  S.  Foster,  803  Dows  Bldg.,  Cedar  Rapids, 
Iowa. 

Journal  of  Dental  Research,  William  J.  Gies,  632  West  168th  St., 
New  York  City. 

Journal  of  Periodontology,  Grace  Rogers  Spalding,  555  W'est  Maple 
Ave.,  Birmingham,  Mich. 

Bulletin  of  the  Kansas  State  Dental  Association,  Fred  A.  Richmond, 
Federal  Reserve  Life  Bldg.,  Kansas  City,  Kan. 
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Kentucky  State  Dental  Association  Bulletin,  John  T.  O’Rourke,  129 
E.  Broadway,  Louisville,  Ky. 

Bulletin  of  the  Kings  County  Dental  Society  [State  of  New  York], 
Joseph  Nemser,  277  South  Second  St.,  Brooklyn,  N.  Y. 

Bulletin  of  the  Maryland  State  Dental  Association,  Myron  S.  Aisen- 
berg,  2029  Eutaw  Place,  Baltimore,  Md. 

Bulletin  of  the  Massachusetts  State  Dental  Society,  Robert  S.  Catheron, 
178  Marlborough  St.,  Boston,  Mass. 

Michigan  State  Dental  Society  Bulletin,  William  R.  Davis,  Depart¬ 
ment  of  Health,  Lansing,  Mich. 

Minneapolis  District  Dental  Journal,  Walter  Hyde,  434  La  Salle 
Bldg.,  Minneapolis,  Minn. 

Journal  of  the  Nebraska  State  Dental  Society,  E.  A.  Thomas,  200 
Gaston  Bldg.,  Hastings,  Neb. 

New  Jersey  State  Dental  Journal,  E.  J.  Jennings,  126  West  State  St., 
Trenton,  N.  J. 

New  York  Academy  of  Dentistry,  Malcolm  W.  Carr,  667  Madison 
Ave.,  New  York  City. 

New  York  Journal  of  Dentistry,  John  Oppie  McCall,  422  East  72nd 
St.,  New  York  City. 

New  York  Section  of  the  International  Association  for  Dental  Re¬ 
search,  Bissell  B.  Palmer,  667  Madison  Ave.,  New  York  City. 

Bulletin  of  the  North  Carolina  Dental  Society,  G.  Fred  Hale,  721 
Professional  Bldg.,  Raleigh,  N.  C. 

Bulletin  of  the  Odontological  Society  of  Western  Pennsylvania,  W.  F. 
Swanson,  Medical  Arts  Bldg.,  Pittsburgh,  Pa. 

Journal  of  the  Ohio  State  Dental  Society,  Edward  C.  Mills,  255  East 
Broad  St.,  Columbus,  Ohio. 

Bulletin  of  the  Pacific  Coast  Society  of  Orthodontists,  Carl  O.  Eng- 
strom,  306  Hagelstein  Bldg.,  Sacramento,  Calif. 

Dental  Alumni  Annual  (University  of  Pennsylvania),  J.  A.  Eberly, 
Jr.,  40th  and  Spruce  Sts.,  Philadelphia,  Pa. 

Bulletin  of  the  Pennsylvania  State  Dental  Society,  C.  W.  Hagan,  1011 
Macon  Ave.,  Pittsburgh,  Pa. 

Pittsburgh  Section  of  the  International  Association  for  Dental  Research, 
L.  E.  Van  Kirk,  Jenkins  Arcade,  Pittsburgh,  Pa. 

Bulletin  of  the  Second  District  Dental  Society  [State  of  New  York], 
C.  Raymond  Wells,  62  Hanson  Place,  Brooklyn,  New  York. 
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Sigma  Epsilon  Delta  {‘‘S.E.D”)  Tattler,  S.  L.  Kregarman,  200  West 
57th  St.,  New  York  City. 

[Dental]  Alumni  Association  Year  Book  (University  of  Southern 
California),  Arthur  W.  Lufiin,  Equitable  Bldg.,  Hollywood,  Calif. 

Journal  of  the  Tennessee  State  Dental  Association,  Claude  R.  Wood, 
Medical  Arts  Bldg.,  Knoxville,  Tenn. 

Bulletin  of  the  Virginia  State  Dental  Association,  George  W.  Duncan, 
410  Professional  Bldg.,  Richmond,  Va. 

Bulletin  of  the  West  Virginia  State  Dental  Society,  LeRoy  S.  Monta¬ 
gue,  310  Peoples  Bank  Bldg.,  Charleston,  W.  Va. 

William  Jarvie  Society  for  Dental  Research,  Joseph  Schroff,  367  West 
81st  St.,  New  York  City. 

Xi  Psi  Phi  Quarterly,  Vern  H.  Nilsson,  2323  South  Sixth  St.,  Min¬ 
neapolis,  Minn. 

Associate  member 
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THE  JOURNAL  OF  PERIODONTOLOGY 

GRACE  ROGERS  SPALDING,  D.D.S.,  F.A.A.P.,  Editor 
Birmingham,  Michigan 

A  new  dental  journal  may  seem  to  be  neither  necessary  nor  desir¬ 
able.  There  appears  before  the  mind  an  array  of  dental  journals,  un¬ 
read  and  frequently  unopened,  with  their  similarity  of  subject  matter 
and  rich  display  of  advertisements.  Favorites  are  read  promptly  and 
with  enthusiasm.  But,  because  our  reading  hours  are  limited,  we 
naturally  hesitate  to  interest  ourselves  in  any  addition  to  the  above 
groups.  For  several  years  a  definite  need  has  been  felt  by  periodon¬ 
tists  for  an  independent  medium  of  expression  to  stimulate  general 
interest  in,  and  to  record  the  development  of,  periodontia.  The  Jour¬ 
nal  of  Periodontology,  published  to  meet  this  need,  makes  no  claim  upon 
a  competitive  basis  in  the  field  of  dental  journalism,  since  it  is  imlike 
any  other  dental  journal. 

Incongruous  as  it  may  seem,  most  dentists  fail  to  give  serious  at¬ 
tention  to  periodontal  lesions,  although  of  teeth  that  are  extracted 
approximately  half  are  lost  on  account  of  these  lesions.  We  tend  to 
be  indifferent  to  periodontal  conditions,  or  to  delegate  the  responsibil¬ 
ity  for  their  treatment  to  the  physician  and  the  dental  hygienist,  until 
such  time  as  extraction  is  indicated.  A  careful  survey  of  the  gap  be¬ 
tween  the  dental  and  medical  points  of  view  would  disclose  that  in¬ 
attention  to  the  periodontium  and  its  requirements  is  undermining  the 
foundation  upon  which  dentistry  depends  for  its  position  as  a  health 
measure.  To  improve  our  perspective  of  dental  service  we  must  hold 
the  environment  and  the  supporting  tissues  of  the  teeth  in  high  regard. 
The  prevention  and  effective  treatment  of  periodontal  lesions  is  an 
essential  part  of  the  correct  practice  of  dentistry.  Since  no  chain  is 
stronger  than  its  weakest  link,  we  must  conclude  that  until  we  familiar¬ 
ize  ourselves  with  the  principles  of  successful  periodontic  practice, 
and  accept  our  responsibilities  in  this  relation,  dentistry  will  be  top- 
heavy  and  subject  to  an  undertow  of  criticism.  It  is  unfortunate  that 
periodontia  is  looked  upon  as  a  specialty,  when  most  of  the  patho- 
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logic  conditions  in  the  periodontium  are  preventable  by  dentists  for 
their  patients.  All  true  periodontists  hope  that  the  time  will  soon 
come  when  every  graduate  in  dentistry  w'ill  be  at  least  as  ably  equipped 
to  combat  periodontal  disease  as  to  contend  with  dental  caries. 

A  suggestion  for  a  periodical  dealing  with  periodontia  was  made  by 
the  President  of  the  American  Academy  of  Periodontology  in  his 
address  in  1928,  but  no  action  was  taken.  In  1929,  however,  the 
sudden  passing  of  one  of  the  most  beloved  members  of  the  Academy, 
leading  spirit  in  its  organization,  a  past-president  and  a  fellow,  called 
for  a  suitable  tribute  to  the  memory  of  Doctor  Gillette  Hayden,  great- 
granddaughter  of  the  pioneer  Horace  H.  Hayden,  M.D.,  D.D.S. 
The  Journal  of  Periodontology  is  the  out-growth  of  a  suggestion  by 
the  present  executive  of  the  Academy  that  this  memorial  tribute  be  in 
the  nature  of  a  periodical  devoted  to  periodontia  and  dedicated  to 
her  memory.  To  be  a  memorial  w'orthy  of  her  character,  the  Journal 
must  be  creative,  not  competitive —  “an  opener  of  doors  for”  the  jour¬ 
nals  that  come  after  it.  It  must  not  pave  a  blind  alley  in  dental 
journalism;  must  be  free  to  publish  truth;  and  must  typify  service — 
members  of  the  Academy  do,  without  remuneration,  much  of  the  work 
required  in  its  publication. 

The  Journal  of  Periodontology  is  published  to  serve  as  the  profes¬ 
sional  journal  of  periodontia;  to  keep  dentists  in  touch  with  research 
in  this  and  related  fields;  to  stimulate  greater  interest  in  the  support¬ 
ing  tissues  of  the  teeth  and  their  relation  to  the  general  health.  It 
contains  original  papers  of  scientific  interest,  the  proceedings  of  the 
American  Academy  of  Periodontology,  and  abstracts  of  current  den¬ 
tal  literature  relating  to  periodontia.  The  abstracts  alone  make  the 
Journal  a  permanent  fund  of  information  readily  available  to  teachers, 
researchers,  clinicians,  and  students.  We  hope  also  it  will,  in  the 
w'ords  of  Sydney  Smith,  “make  men  wise  in  ten  pages  who  have  no 
appetite  for  a  hundred  pages.”  This  year  approximately  200  pages 
of  scientific  and  practical  information  will  be  published;  and,  since 
“advertisements  add  nothing  to  green  pastures,”  there  will  be  none. 

All  who  are  actively  interested  in  the  welfare  of  the  new  journal  are 
deeply  appreciative  of  this  opportunity  to  present  their  aims  to  the 
readers  of  the  Journal  of  Dental  Research.  May  the  latter  long  con¬ 
tinue  as  the  ideal  in  dental  journalism. 

555  W,  Maple  Avenue 


DENTISTRY:  THE  ERRANT  BRANCH* 

Shall  Medicine  Re- adopt  It? 

F.  T.  VAN  BEUREN,  Jr.,  B.A.,  M.D. 

Associale  Dean,  Columbia  University  College  of  Physicians  and  Surgeons,  New  York  City 

About  one  hundred  years  ago,  dentistry,  whose  ranks  had  theretofore 
been  recruited  largely  from  the  medical  profession,  announced  itself  as 
a  definite  specialty  outside  of  medicine  by  organizing,  in  Baltimore, 
the  first  dental  faculty  in  the  United  States.  The  three  members  of 
this  dental  faculty  sought  admission  to  the  Faculty  of  Medicine  of 
the  so-called  University  of  Maryland.  Their  request  was  rejected — 
not  because  of  any  quarrel  between  medicine  and  dentistry,  formerly 
parts  of  the  same  whole — but  for  two  very  good  reasons:  one,  that 
medicine  at  that  time  discouraged  any  form  of  specialization,  and  the 
other,  because  there  was  definite  personal  ill-feeling  among  the  mem¬ 
bers  of  that  medical  faculty  toward  one  member  of  the  new  dental 
faculty,  a  man  who  had  formerly  been  a  trouble  maker  in  their 
own  school. 

PROGRESS  OF  DENTISTRY 

From  that  time  forward  dentistry  hoed  its  own  row.  It  organized 
its  own  faculties,  built  its  own  schools,  planned  its  own  curricula.  It 
recruited  its  own  teaching  staff,  at  first  partly  from  the  medical  profes¬ 
sion,  but  later  largely  from  among  the  graduates  of  its  own  schools. 
No  longer  weighed  down  by  the  traditions  of  the  medical  profession  it 
advanced  rapidly  along  narrow  and  more  definite  lines,  losing  gradu¬ 
ally  its  biological  background  and  fostering  its  mechanical  necessities, 
until  it  finally  developed  a  beauty  of  technique  that  it  would  be  difficult 
to  overpraise. 

But,  unfortunately,  in  discarding  its  medical  traditions,  in  bur>’ing 

*  Read  at  the  Forty-second  Annual  Meeting  of  the  Association  of  American  Medical 
Colleges,  New  Orleans,  Nov.  30,  Dec.  1  and  2,  1931.  Reprinted,  with  the  author’s  per¬ 
mission  and  by  courtesy  of  the  editor,  from  the  Journal  of  the  Association  of  American 
Medical  Colleges,  1932,  vii,  pp.  97-106;  March. 
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its  biological  background  beneath  a  superstructure  of  mechanics,  in 
ornamenting  its  technique  with  porcelain  and  platinum  and  gold, 
dentistry  had  done  itself  a  grevious  injury.  It  had,  if  you  will  permit  a 
figure  of  speech,  lost  its  soul.  Fixing  its  gaze  too  steadily  on  material 
progress  it  had  lost  its  spiritual  significance,  perhaps  even  its  recollec¬ 
tion  of  any  spiritual  connection  with  the  betterment  of  mankind. 
Fixing  its  attention  too  singly  on  mechanical  ends  it  had  lost  even  its 
biological  relationship  to  the  brave  attempt  of  medicine  to  improve  the 
body  as  a  whole.  Moreover,  dentistry  had  forgotten  the  ideal  which 
medicine,  with  all  its  faults,  still  held,  the  ideal  of  service.  Or,  per¬ 
haps,  it  would  be  more  accurate  to  say  that  it  had  traded  the  ideal  of 
service  to  others  for  the  ideal  of  service  to  itself.  And  while  medicine 
still  thought  mostly  of  what  it  could  give,  dentistry  had  begun,  uncon¬ 
sciously,  perhaps,  to  concentrate  chiefly  on  what  it  could  get.  In  a 
word,  while  medicine  remained  a  profession,  dentistry  had  become 
a  business. 

I  do  not  mean  to  say  that  there  was  no  leaven  in  this  lump.  Just  as 
in  medicine  at  its  lowest  and  most  material  period,  there  were  still  men 
of  fine  character,  high  ideals  and  broad  education,  so,  at  this  period  of 
which  I  speak  (perhaps  1870-1900),  there  were  in  dentistry  men  of 
high  attainments  and  wide  sympathies,  men  who  still  practised  den- 
tistiy'  as  a  profession  rather  than  engaging  in  it  as  a  business.  Some  of 
these  men  had  taken  the  medical  as  well  as  the  dental  doctorate  and 
were  in  a  position  to  compare  or  contrast  the  background  and  the  ideals 
of  the  two  educational  groups.  They  did  not  hesitate  to  do  this  at 
the  expense  of  dentistry’s  common  repute  for  they  were  convinced 
that  if  any  improvement  were  to  be  made  it  must  be  preceded  by  a 
general  recognition  of  what  they  felt  were  the  evils  to  be  eradicated. 

ORGANIZATION  OF  DENTAL  FACULTIES  ASSOCIATION 

These  men  either  already  had  or  succeeded  in  securing  university 
affiliation  for  their  schools  and  they  formed  a  group  very  similar  to  the 
Association  of  American  Medical  Colleges.  It  was  called  the  Dental 
Faculties  Association  of  American  Universities  and  had  for  its  general 
aim  the  reorganization  of  dental  education  along  university  lines,  the 
return  to  a  biological  rather  than  a  mechanical  conception  of  dentistry 
and  the  recovery  of  its  cultural  background. 
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They  also  sought  and  desired  to  reimplant  in  dentists  the  profes¬ 
sional  ideal  which  had  been  exchanged  gradually  for  the  conception  of 
dentistry  as  a  business.  Nor  were  they  alone  in  this  desire  and  effort. 
Interested  and  sympathetic  members  of  the  medical  profession,  cou¬ 
rageously  risking  the  dangers  of  that  old  proverb  about  people  who  live 
in  glass  houses,  reinforced  the  demands  of  the  better  dentists  for  im¬ 
provement  in  dentistry. 

DENTISTRY  AND  MEDICAL  SPECIALTIES 

Beginning  sixty  years  ago  with  Oliver  Wendell  Holmes  at  the  first 
commencement  of  the  first  university  dental  school  (Harvard’s), 
medical  men  have  pointed  out  the  similarity  of  the  proper  aims  of 
dentistry  and  of  the  accepted  specialties  of  medicine.  For  the  past 
thirty  years  they  have  been  pointing  out  also  the  discrepancy  between 
the  educational  requirements  of  dentistry  and  of  the  accepted  medical 
specialties.  And  beginning  with  William  Hunter  they  have  been  em¬ 
phasizing  the  dangers  that  have  accrued  from  a  practice  of  dentistry 
based  on  a  mechanical  rather  than  on  a  biological  conception  of 
odontology. 


DENTISTRY  A  SPECIALTY  OF  MEDICINE 

Very  latterly  there  has  been  renewed  agitation  by  some  of  the  fore¬ 
most  dental  educators  for  the  readoption  of  dentistry  by  medicine  with 
the  slogan  declaring  that  “dentistry  is  a  specialty  of  medicine.” 
This  call  for  adoption  appears  to  be  of  a  serious  nature,  a  call  from  high 
ground  and  well-founded,  in  spite  of  the  fact  that,  so  far  as  dentistry, 
in  general,  is  concerned,  it  appears  also  to  be  a  voice  crying  in  the 
wilderness. 

In  medical  quarters  it  has  met  with  a  rather  sympathetic  reception 
and  some  of  our  foremost  medical  educators  have  not  alone  inclined 
their  ears  but  have  lent  their  voices  in  antiphonous  response.  Winter- 
nitz,  and  others,  have  declared  their  agreement  in  principle  wdth  the 
announced  desire  of  certain  dental  educators  to  incorporate  dental  edu¬ 
cation  into  the  medical  school,  to  revive  its  cultural  and  biological 
background,  to  renew  its  professional  ideals  and  to  announce  it  publicly 
as  a  specialty  of  medicine. 

Here,  then,  we  have  something  serious  to  consider.  Something  of 


L 


242 


F.  T.  VAN  BEUREN,  JR. 


real  significance.  Something,  perhaps,  for  the  future  to  applaud  or 
deplore  when  it  reads  back  into  the  medical  history  of  the  early  twen¬ 
tieth  century.  We  have,  then,  in  effect,  the  proposed  return  of  the 
prodigal,  the  prodigal  who  departed  from  our  home  of  Aesculapius  one 
hundred  years  ago. 

How  shall  we  greet  him?  Why,  sympathetically,  of  course,  and  in 
the  friendliest  fashion.  And  how  shall  we  meet  his  request?  Ah! 
That  is  the  question  to  be  considered  before  it  is  answered.  For  this 
is  not  the  prodigal  of  the  older  parable,  sick,  poor,  hungry  and  afraid. 
This  prodigal  is  a  strong  fellow,  with  a  bold  address,  clothed  in  splendid 
raiment,  fitted  with  the  finest  dentures  and  jingling  money  in  both 
pockets.  His  hat  is  tipped  a  trifle,  and  one  notices,  at  times,  just  the 
slightest  swagger  in  his  walk.  In  certain  lights  he  wears  the  aspect 
of  nobility;  but  then,  again,  at  times  his  speech  betrays  a  common 
origin. 

He  says  he  wants  little  but  seems  to  ask  much,  and  he  certainly  has 
not  been  dining  on  husks!  Now  he  appears  modest  as  a  violet,  and 
anon  his  air  assumes  a  trace  of  truculence.  He  gives,  in  brief,  the 
impression  of  ill  ease,  the  suspicion  that  he  is  not,  so  to  speak,  at  one 
with  himself.  He  may  be  a  splendid  fellow  with  a  heart  of  gold,  but 
then,  again,  he  may  not  be  just  the  right  example  for  our  little  ones 
at  home.  We  have  heard  of  him  often,  during  his  long  absence,  but 
we  have  seen  little  of  him  and  spoken  with  him  hardly  at  all.  Only 
recently  have  his  family  and  ours  been  on  really  friendly  terms. 

Would  it  be  discourteous  to  ask  him  to  wait  while  we  talk  it  over 
together  among  ourselves?  Would  it  be  unkind  to  say:  “Friend,  be 
seated,  and  be  at  ease.  Your  face  pleaseth  us  and  we  like  well  your 
speech.  It  may  be,  indeed,  that  you  are  our  long  lost  son,  and  that 
our  house  and  our  arms  will  soon  be  open  to  you.  But  there  have 
certain  tidings  reached  us,  both  from  your  friends  and  from  our  own, 
that  we  must  first  consider  and  there  has  been  much  loose  talk  about. 
So  that  we  were  fain,  first,  to  examine  the  credentials  that  you  bear, 
making  sure  that  this  is  just  and  that  is  right  and  everything  is  fair. 
And  while  we  crave  your  pardon  for  the  slight  delay  we  know  you 
would  not  have  us  welcome  an  imposter  in  your  place.” 

So,  leaving  our  visitor  at  his  ease  and  well  entertained  in  the  mean¬ 
time,  as  we  hope,  let  us  consider  his  requests  and  examine  his  creden- 
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tials  as  fairly  and  carefully  as  we  can  and  in  a  spirit  of  friendly  accom¬ 
modation.  Now,  what  is  dentistry,  what  does  it  ask  of  medicine  and 
how  shall  we  answer  its  requests? 

WHAT  IS  DENTISTRY? 

Dentistry  claims  to  be  a  profession  and  would  have  this  claim  al¬ 
lowed  by  others,  although  dentists  talk  to  each  other  about  their  “busi¬ 
ness.”  Dentistry  is,  in  large  part,  a  fine  handicraft  and  does  work  of  a 
technical  beauty  comparable  to  the  jeweler’s  art,  but  it  has  too  often 
failed  to  consider  whether  its  result  will  ultimately  benefit  or  harm  the 
individual  thus  decorated. 

Dentistry  has  been  too  much  concerned  with  cosmetic  effect  and  too 
little  with  systemic  effect;  for  the  flashing  beauty  of  a  golden  crown 
cannot  offset  the  danger  of  the  infected  root  it  conceals.  In  its  pursuit 
of  mechanics  and  of  art  dentistry  has  tended  largely  to  forsake  bio¬ 
logical  science  and  its  research  along  biological  lines  has  been  insignifi¬ 
cant  in  amount  and  in  effect.  Less  hardily  than  medicine  has  den¬ 
tistry  resisted  the  economic  pressure  toward  commercialization  that  is 
so  notable  in  this  age  of  commerce  and  communications.  Moreover, 
dentistry,  as  practised,  is  a  narrow  specialization  of  effort  that  does 
not  induce  close  reasoning  nor  broad  consideration  but  leads  rather 
to  insistence  on  the  importance  of  small  details  to  the  obscuration  of 
deeper  significance.  It  does  not  offer  the  same  implications  of  wide 
interests  that  medicine  does,  and,  in  consequence,  it  does  not,  in  gen¬ 
eral,  attract  the  same  type  of  student.  And  this  is  most  important: 
for  the  men  who  carry  on  any  business  or  profession  mould  its  features, 
color  its  appearance  and  typify  its  spirit. 

LIMITATIONS  OF  DENTISTRY 

These  limitations  and  tendencies  are  recognized  by  many  dentists. 
They  are  deplored  by  the  better  type  of  men  and  ignored  by  the  poorer 
type.  Men  of  the  lowest  intellectual  capacity  fail  to  recognize  them 
and  so  deny  their  statement  as  a  false  imputation.  There  is,  however, 
I  am  inclined  to  believe,  one  aspect  of  dentistry  as  compared  with 
medicine  that  nearly  all  dentists  recognize — namely  that  it  stands 
somewhat  lower  than  does  medicine  in  the  public  esteem  and  that  its 
practitioners  are,  in  general,  less  highly  respected.  Otherwise  in  their 
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proposals  for  improvement  in  dentistry  there  would  be  less  mention 
of  public  respect  and  esteem  to  be  gained  by  their  accomplishment. 

We  all  know  that  the  public  makes  mistakes.  But  I  am  talking  of 
things  as  they  are,  not  things  as  they  ought  to  be.  And  the  fact  itself 
remains  that  the  public  holds  medicine  higher  than  dentistry.  There 
is,  I  believe,  good  reason  for  this  public  attitude  in  the  intellectual, 
cultural  and  educational  background  of  medicine  as  compared  with 
dentistry.  Curiously  enough,  too,  the  public  respects  a  man  who  is 
willing  to  sacrifice  his  own  interests  for  theirs — even  though  they  may 
believe  him  a  fool  (in  a  sense)  for  doing  it.  And  no  thinking  person 
can  deny  that  for  the  last  fifty  years,  at  least,  medicine  has  been  trying 
to  put  itself  out  of  business  for  the  sake  of  the  public. 

IMPROVEMENT  IN  DENTISTRY 

Nothing  has  been  said  in  all  this  about  the  remarkable  improvement 
in  dentistry  that  has  taken  place,  largely,  no  doubt,  as  a  result  of  the 
efforts  of  those  same  fine  men  (and  others  like  them)  who  now  demand 
that  medicine  adopt  dentistry.  And  while  the  progress  it  has  made 
is  indubitable  and  very  admirable  and  is  clearly  and  enthusiastically 
set  forth  by  those  whose  slogan  is  “dentistry  for  the  dentists,”  spe¬ 
cific  mention  of  it  here  has  consciously  been  minimized. 

It  should  be  pointed  out  that  this  is  not  because  we  fail  to  recognize 
and  applaud  it.  It  is  rather  because  we  are  not  now  weighing  the 
value  of  dentistry,  as  such,  but  are  trying  to  weigh  the  value  of  its 
claim  to  the  title  “a  specialty  of  medicine”  and  to  measure  the  validity 
of  its  appeal  that  dental  education  should  be  incorporated  into  the 
school  of  medicine. 

Dentistry  undoubtedly  started  as  a  specialty  of  medicine.  But  in 
its  progress  between  narrow  boundaries,  lacking  opportunity  to 
spread,  it  grew  so  far  away  from  the  parent  stem  that  its  origin  was 
difficult  at  times  to  recognize.  It  grew  so  far  that  it  became  at  one 
time  practically  all  specialty  and  no  medicine.  Latterly,  however,  we 
are  persuaded  that  it  has  become  rooted  at  this  opposite  end  and  is 
growing  back  toward  the  parent  stem. 

But  is  it  not  still  inverted?  Does  it  not  still  begin  at  the  wrong  end 
to  be  “a  specialty  of  medicine”?  That  is  the  question.  To  my  mind 
this  question  has  been  answered  satisfactorily  for  the  present.  And 
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this  is  the  answer.  There  is  still  so  much  specialty  and  so  little  medi¬ 
cine  about  dentistry  that  I  think  we  would  hardly  be  justified  in  calling 
it  a  specialty  of  medicine  at  present.  If  and  when  it  begins  to  turn  out 
graduates  with  the  same  basic  medical  training,  clinical  and  pre- 
clinical,  that  the  unspecialized  medical  graduate  receives  before  he  is 
allowed  to  start  his  special  training,  we  will  unquestionably  begin  to 
regard  dentistry  as  a  specialty  of  medicine. 

Until  that  time  I  believe  that  ophthalmologists,  otolaryngologists, 
dermatologists,  urologists  and  other  accepted  specialists  in  medicine 
have  a  right  to  oppose  this  definition.  For  men  who  have  spent  four 
college  years  in  preparing  for  medical  school  and  four  years  in  getting 
the  M.D.  degree,  in  addition  to  the  varying  number  of  years  of  special 
study  required  for  recognition  as  a  specialist  in  medicine,  may  well 
offer  objection  against  giving  to  a  man  who  has  had  a  briefer  and 
narrower  educational  training  the  same  recognition  that  they  have 
had  to  work  so  long  and  so  hard  for. 

OBJECTIONS  TO  DENTISTRY’S  PROPOSAL 

That  is  one  objection  to  dentistry’s  proposals  and  it  seems  to  me  a 
serious  one  and  well-grounded.  But  there  is  at  least  one  other  objec¬ 
tion  and,  in  order  to  appreciate  it,  we  must  consider  what  effect  den¬ 
tistry’s  proposal,  if  accepted  and  carried  through,  would  have  on 
medical  education.  In  effect,  these  proposals  boil  down  to  the  follow¬ 
ing  scheme:  that  the  medical  course  as  now  generally  arranged  be  so 
changed  that  the  last  two  of  its  four  years  would  be  years  of  specializa¬ 
tion.  In  brief,  all  students,  whatever  their  election  for  the  future, 
would  take  during  the  first  two  years  the  same  basic  course  in  the  so- 
called  medical  sciences.  At  the  end  of  that  preliminary  canter,  the 
Baccalaureate  of  Medicine  would  be  bestowed  on  them.  During  the 
last  two  years  each  man  would  follow  his  predilection.  One  would 
select  a  general  course;  another  would  limit  his  enquiries  to  the  field 
of  the  internist;  another  would  confine  himself  to  courses  directly 
applicable  to  surgery;  still  others  would  limit  their  studies  to  ophthal¬ 
mologic,  dermatologic,  neurologic  and  urologic  relationships,  while 
others,  again,  would  specialize  in  what  its  promoters  like  to  call 
stomatology,  a  kind  of  superdentistry. 

At  the  end  of  the  four-year  study,  each  student,  no  matter  what  had 
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been  his  choice  for  the  last  two  years  of  his  course,  would  receive  the 
doctor’s  degree  in  medicine.  It  is  obvious  that  these  graduates  would 
have  a  narrower  medical  foundation  to  rear  their  specialties  on,  and 
it  is  equally  obvious  that  none  of  them  would  be  as  well  qualified  for 
the  practice  of  general  medicine  as  are  our  present  graduates. 

REVISION  OF  LICENSING  EXAMINATIONS 

It  is  also  obvious  that  few,  if  any,  of  them  could  pass  the  present 
tj'pe  of  licensing  examinations.  Therefore,  the  laws  for  licensing 
physicians,  and  the  examinations  on  which  licensure  is  based,  would 
have  to  be  changed.  The  present  habits  and  customs  of  medical 
practice  would  also  have  to  be  changed. 

And;  in  addition  to  these  difficult  accomplishments,  the  public 
would  in  mere  fairness  have  to  be  warned  that  they  should  avoid 
calling  a  doctor  until  they  had  pretty  well  made  the  diagnosis  for 
themselves  and  had  inquired  w'hat  type  of  specialist  the  M.D.  in 
question  was.  Otherwise,  they  might  suffer  the  embarrassing  mistake 
of  calling  in  a  dental  specialist  to  treat  a  case  of  constipation.  And  it 
would  be  embarrassing!  For  even  though  he  called  himself  a  stoma¬ 
tologist,  he  would  probably  be  insufficiently  acquainted  with  the  lower 
opening  of  the  bowel  since  he  had  specialized  only  in  its  upper  opening. 

EV'ERY  MEDICAL  GRADUATE  A  SPECIALIST 

This  proposed  scheme  would,  however,  accomplish  two  things.  It 
would  make  specialists  out  of  practically  every  medical  graduate  and 
it  would  make  dentists  the  equal  of  them  all;  equal  legally,  equal  so¬ 
cially  and  equal  in  the  ignorance  of  what  a  really  well-rounded,  general 
medical  training  means.  This  scheme  appeals  to  me  as  being  destruc¬ 
tive  rather  than  constructive.  It  might  help  the  dentists  but  it  would 
certainly  harm  the  doctors. 

One  of  the  pleas  on  which  it  is  based  is  in  the  nature  of  a  threat. 
Namely,  that  the  public  wants  cheaper  medical  service  and  is  bound  to 
get  it,  and  (the  argument  runs)  one  of  the  surest  ways  of  lowering  the 
cost  of  medical  service  is  by  shortening  the  length  of  the  training 
demanded. 

'1  his  argument  is  fallacious.  In  medical  service  and  other  forms  of 
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insurance  the  best  is  the  cheapest  in  the  long  run.  But  the  cheapest  is 
not  by  any  means  always  the  best.  Moreover,  the  public  does  not 
really  want  the  cheapest.  It  really  wants  the  best  but,  like  most  of  us, 
it  hates  to  pay  for  it.  Moreover,  it  may  be  doubted  that  the  public 
now  wants  highly  defined  specialists  as  much  as  it  thought  it  did  a 
few  years  ago.  One  reads,  here  and  there,  a  plaintive  request  for  the 
return  of  the  family  doctor,  the  general  medical  man.  And  one  finds 
now,  in  statistical  research,  in  limited  degrees  at  any  rate,  evidence 
which  seems  to  point  away  from  the  goal  of  early  specialization  for 
recent  medical  graduates.  However,  the  proposed  scheme  would 
make  cheaper  doctors  and  more  specialists  if  not  better  ones.  But  if 
the  public  does  want  that  kind  (I  may  be  wrong,  of  course)  they  might 
import  them  from  Russia,  where,  after  a  high  school  education  and  two 
years  of  preclinical  training,  they  are  educating  specialists  in  two  years 
and  standardizing  them  along  four  lines,  gynecologic,  dental,  sanitary 
and  medical.  Along  these  lines  they  are  outdoing  even  their  famous 
Five  Year  Plan  by  turning  out  medical  specialists  almost  as  fast  as 
they  turn  out  tractors.  However,  if  the  Five  Year  Plan  is  going  to 
have  five  years  added  to  it,  perhaps  their  medical  education  plan  may 
eventually  also  be  found  in  need  of  additions. 

I  am  a  little  ashamed  even  to  have  mentioned  this  Russian  plan 
but  it  was  mentioned  by  the  Journal  of  the  American  Medical  Asso¬ 
ciation  with  less  than  its  usual  careful  conservatism,  and  it  was  further 
brought  to  my  attention  by  one  of  our  foremost  dental  educators  as 
evidence  that  in  Russia,  at  least  (that  most  fascinating  country  where 
people  are  at  once  masters  of  and  slaves  to  propaganda),  dentistr>' 
had  been  put  in  its  proper  place  as  a  specialty  of  medicine.  “Yes, 
(someone  remarks),  but  my  God,  what  medicine!”  Think  of  taking  a 
high  school  lad  and  making  him  a  medical  specialist  in  four  years  I 
Why  you  could  not  do  it  even  with  modern  machinery.  You  could 
squeeze  him  into  the  form  but  he  would  still  be  one-third  empty. 

THE  SUBDENTISTS 

There  is  another  thing  that  I  am  merely  going  to  mention,  the  sub¬ 
dentists.  If  the  future  dentist,  the  specialist  in  medicine,  may  be 
referred  to  as  superdentist  we  may  call  his  assistants  subdentists.  The 
subdentist  is  a  high  school  lad  who,  in  from  six  months  to  two  years 


248 


F.  T.  VAN  BEUREN,  JR. 


(according  to  your  enthusiasm  at  the  moment),  has  been  made  into  a 
fine  dental  mechanic  or  technician. 

Someone  told  Winternitz  that  a  proper  dentist  could  easily  supervise 
twenty  subdentists.  Winternitz  told  it  to  a  group  of  dentists  and 
some  of  them  are  now  telling  it  to  us  medical  men.  Well,  this  may  be 
a  fact,  but  I  should  like  to  know  more  about  what  the  original  inform¬ 
ant  meant  by  supervision,  and  I  would  especially  like  to  know  whether 
the  particular  subdentist  to  whom  I  was  assigned  had  had  six  months 
or  two  years  training  before  I  laid  my  molars  on  the  altar  of  his  con¬ 
tinued  education.  I  confess  that  I  am  old-fashioned,  that  I  feel  par¬ 
ticularly  helpless  when  my  mouth  is  full  of  fingers  and  cotton  and 
instruments,  and  I  am  very  ticklish  about  my  teeth.  Probably  that 
is  why  I  am  so  opposed  to  the  idea  of  the  subdentist. 

But  I  can  seriously  conceive  of  one  possible  very  real  evil  connected 
with  them.  Being  twenty  to  one  they  would  soon  outvote  the  super¬ 
dentists  and  legislate  themselves  into  his  class.  And  where  would 
dentistry  be  then  as  a  specialty  of  medicine?  No,  I  cannot  agree,  nor 
even  sjunpathize,  with  the  scheme  proposed  by  our  foremost  dental 
educators.  Personally,  I  do  not  think  that  dentistry  is  a  specialty 
of  medicine.  Personally,  I  am  not  convinced  that  it  ought  to  be. 
But,  if  I  am  wrong  on  the  latter  count,  and  dentistry  ought  to  be  a 
specialty  of  medicine,  the  only  way  it  can  become  so  in  reality  is  by 
putting  a  foundation  of  general  medical  education  beneath  its  own 
special  education,  just  as  the  accepted  specialties  in  medicine 
have  done. 

TEACH  MORE  ODONTOLOGY  AND  STOMATOLOGY 

But,  I  think  there  is  a  better  scheme  than  this,  better  for  the  public, 
better  for  medicine  and  better  for  dentistry.  Let  us  leave  dentistry, 
for  the  present  at  least,  to  work  out  its  own  salvation;  but  with  all  the 
help  and  sympathetic  encouragement  we  can  give  it.  The  splendid 
progress  it  has  already  made  deserves,  I  believe,  our  confidence.  Let 
us  in  the  medical  schools  teach  our  students  a  little  more  about 
odontology  and  stomatology. 

A  certain  prominent  surgeon  has  estimated  that  more  than  60  per 
cent  of  the  patients  in  a  large  and  famous  clinic  are  brought  there  by 
something  that  has  happened  in  their  mouths  or  something  that  has 
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passed  through  them.  If  this  estimate  is  correct,  the  mouth  and  all 
its  contents,  as  well  as  its  immediate  surroundings,  deserve  more  atten¬ 
tion  than  we  have  given  them.  And  are  not  the  dentists  right  in 
saying  that  doctors  know  too  little  about  the  mouth  and  teeth?  And 
would  it  not  be  much  simpler  to  add  special  information  about  the 
mouth  and  teeth  to  a  medical  course  than  to  add  all  the  rest  of  medicine 
to  a  dental  course? 

If  this  rather  frivolous  discussion  of  a  serious  subject  has  had  no 
further  value,  it  serves,  at  least,  to  point  a  moral  and  adorn  a  tale. 
The  tale  is  one  of  omission.  Only  17  per  cent  of  the  medical  schools  in 
the  United  States  give  any  formal  instruction  in  diseases  and  disorders 
or  deformities  connected  with  the  teeth.  And  the  moral  is:  let  us 
mend  our  fences  or  we  may  find  something  we  do  not  yet  want  inside 
them.  Medicine  and  medical  education  have  troubles  of  their  own 
which  will  not  be  alleviated  by  attempting  to  swallow  w’hole  another 
profession:  a  profession,  which,  by  and  large,  does  not  want  to  be  en¬ 
gulfed.  And  a  profession  like  dentistry,  with  a  hundred  year  history, 
deserves  to  have  its  feelings  considered.  You  may  call  dentistry  a 
specialty  of  medicine,  but  that  does  not  make  it  so:  and  it  is  none  the 
less  valuable  for  that  fact. 

I  can  see  no  reason  why  the  degree.  Doctor  of  Dental  Surgery, 
honestly  held  and  honorably  upheld,  should  not  in  the  future  deserve 
equal  respect  and  esteem  from  the  public  with  the  degree  of  Doctor  of 
Medicine,  provided  it  is  held  by  a  similar  type  of  man.  And  whatever 
their  future  relationship  may  be,  let  medicine  and  dentistry  now  go 
forward  side  by  side  as  friendly  collaborators  in  the  estimable  under¬ 
taking  of  offering  help  to  those  who  need  it  and  adding  to  the  happiness 
of  life  as  much  as  to  the  length  of  its  span. 

editor’s  addendum 

The  Report  on  page  250,’*  adopted  at  the  meeting  at  which  the  fore¬ 
going  paper  was  read,  provides  an  instructive  supplement.  The 
Report  is  given  here  because  it  bears  directly  on  the  problems  discussed 
in  Dr.  Van  Beuren’s  paper. 


^Journal  of  the  Association  of  Anierican  MeJicd  Colleges,  1932,  vii,  p.  42,  January. 
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Report  of  the  Committee  on  Educational  Policies  of  the  Association  of 
American  Medical  Colleges 

During  the  past  year  the  Committee  on  Educational  Policies  has 
continued  its  study  of  graduate  medical  education.  Through  the 
cooperation  of  the  National  Board  of  Medical  Examiners  the  Com¬ 
mittee  has  had  opportunity  to  confer  with  representatives  from  most  of 
the  national  groups  of  specialists.  In  addition  to  such  conferences,  we 
have  had  considerable  correspondence  with  groups  and  individuals 
interested  in  graduate  study.  The  Committee  recommends  the  fol¬ 
lowing  basic  fundamental  requirements  for  preparation  for  the  prac¬ 
tice  of  the  specialties:® 

1 .  Graduation  from  a  recognized  medical  college. 

2.  One  year  internship  which  should  involve  general  clinical  work. 
This  should  preferably  be  a  rotating  internship  or  one  in  which  general 
diagnosis  and  general  treatment  are  stressed. 

3.  Residency,  which  might  be  in  a  broad  special  department,  such 
as  medicine,  surgery,  gynecology  and  obstetrics.  This  residency  might 
consist  of  an  assistantship  in  preclinical  departments,  such  as  pathology, 
physiology,  etc.  In  lieu  of  the  residency,  the  requirement  might  be 
three  years’  experience  under  supervision  or  five  years  general  practice. 

4.  Not  less  than  two  years  graduate  clinical  work  under  supervision 
of  a  university.  The  candidate  in  addition  should  be  required  to  take 
sufficient  training  to  attain  a  superior  knowledge  in  the  fundamentals 
which  underlie  diagnosis  and  treatment  in  his  clinical  field.  The 
departments  with  which  he  has  worked  shall  certify  that  in  their 
opinion  the  candidate  is  competent  to  begin  the  practice  of  his  spe¬ 
cialty  in  a  scientific  manner  without  supervision.  The  candidate  may 
then  present  himself  for  an  adequate  examination  by  the  university. 

The  candidate  should  receive  adequate  recognition  of  his  attain¬ 
ments  from  the  university. 

It  is  recommended  that  a  copy  of  these  recommendations  be  sent  to 
the  various  medical  colleges  with  the  suggestion  that  they  survey 
their  resources  and  facilities  in  order  to  provide  increased  opportuni¬ 
ties  for  graduate  training  as  above  outlined. 

{Signed)  L.  B.  Wilson,  E.  S.  Ryerson,  John  Wyckoff,  F.  T.  Van 
Beuren,  Jr.,  H.  G.  Weiskotten,  Chairman. 

*  These  requirements  are  now  in  force  at  Columbia  University. 
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Abstracts 

I.  A  review  of  the  scientific  literature  on  the  properties  of 

SOAPS,  WITH  SPECIAL  REFERENCE  TO  THEIR  INFLUENCE 
IN  THE  MOUTH** 

Victor  Ross,  M.A.,  Ph.D.,  Bureau  of  Laboratories,  Department  of  Health, 

New  York  City 

No  conclusions  concerning  the  effects  of  soaps  in  the  mouth,  over 
long  periods  of  time,  can  be  drawn  from  the  available  published 

^  The  last  preceding  series  of  abstracts  of  proceedings  of  the  New  York  Section  was 
published  in  the  Journal  of  Dental  Research:  1931,  xi,  p.  633. 

*  This  work  was  conducted  under  the  auspices  of  the  Research  Council  of  the  New 
York  Academy  of  Dentistry.  It  was  begun  during  Dr.  Ross’  incumbency  of  the  William 

J.  Gies  Fellowship  in  Biological  Chemistry  at  Columbia  University.  The  review  by  Dr. 
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records.  When  injected  into  the  circulation,  soaps  are  toxic, fatal 
results  following  the  injection  of  sufficiently  large  doses.  But  the 
conditions  under  which  soap  is  used  in  the  mouth  are  not  comparable 
to  those  of  injection  tests.  The  less  strikingly  toxic  behavior  of  soaps 
deserves  special  attention.  They  dissolve  the  plasmalemma  of 
Amoeba  proteus,  and  the  pneumococcus  and  other  bacteria.  Animal 
tissue  (omentum)  dissolves  in  2  percent  soap  solution  in  vitro.  Intra- 
peritoneal  injection  of  soap  results  in  solution  of  animal  cells.  Sub¬ 
cutaneous  injection  is  followed  by  similar  solvent  action;  also  by 
severe  irritation,  infiltration,  and  necrosis.  The  therapeutic  effect 
of  soap-suds  enemas  is  ascribed  to  their  irritating  action  on  smooth 
muscle.  It  seems  improbable  that  soap  can  have  these  effects  on 
living  cells — in  some  instances  when  acting  for  only  a  relatively  short 
time — and  yet  be  entirely  harmless  to  the  tissues  of  the  mouth  during 
repeated  applications  for  years.  However,  such  reasoning  by  analogy 
may  be  misleading.  Thus,  in  man,  irrigation  of  the  urethra  with 
1  percent  solution  of  sodium  oleate  is  non-irritating,  and  intravenous 
injection  of  several  grams  of  soap  is  followed  by  no  apparent  ill  effect. 
As  toothpaste  is  quickly  removed  from  the  mouth  by  rinsing,  the  dura¬ 
tion  of  contact  with  the  oral  tissues  is  short  at  each  application. 

The  germicidal  action  of  soap  is  an  expression  of  its  toxicity  for  uni¬ 
cellular  organisms.  When  properly  utilized,  it  may  be  a  source  of 
benefit  to  man;  but  improperly  used,  it  may  produce  harmful  effects. 
No  other  germicide  is  used  in  body  cavities  as  commonly  as  soaps. 
It  is  improbable  that  any  toothpaste  now  on  the  market  has  more 
than  a  very  temporary  and  unimportant  influence  on  the  number  of 
living  bacteria  in  the  mouth.  The  use  of  soaps  in  toothpastes  is 
justified  by  their  detergent  action  only,  provided  there  are  no  serious 
disadvantages.  The  detoxifying  action  of  soap  on  soluble  bacterial 
toxins  is  a  valuable  property,  which  appears  to  make  the  use  of  pure 
soap,  particularly  castor-oil  soap,  desirable  in  certain  infections  of  the 
mouth.  But  soap  in  toothpastes  is  accompanied  by  materials  that 


Ross  was  prefaced  by  a  statement,  for  the  Research  Council,  by  its  Chairman,  Dr.  Gies, 
who,  in  emphasizing  the  need  for  this  study,  said  that  very  little  is  known  about  the  action 
of  soap  in  the  mouth;  that  this  action,  if  any,  is  generally  assumed  to  be  harmless;  but  that 
a  judicial  inquiry,  to  which  Dr.  Ross  has  made  an  important  preliminary  contribution,  is 
now  required  in  the  interest  of  all  concerned. — [Ed.] 
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tend  to  nullify  this  action.  Soap  exerts  an  inhibitory  influence  on 
enzyme  action,  not  by  direct  destruction  of  the  enzyme  but  by  mutual 
precipitation  of  soap  and  enzyme.  Although  this  behavior  can  be 
demonstrated  in  vitro,  it  is  improbable  that  there  is  any  material 
influence  on  salivary  digestion  in  any  instance  after  the  use  of  a 
dentifrice  containing  soap. 

Writers  of  dental  text-books  generally  emphasize  the  desirability 
of  using  soap  sparingly  in  the  mouth,  in  view  of  its  astringent  and 
irritating  action.  Some  clinical  evidence  indicates  that,  owing  to  the 
solvent  action  of  soap,  the  gums  may,  after  its  continued  use,  become 
pale  and  recede.  On  the  whole,  a  cautious  attitude  with  respect  to 
the  subject  leads  one  to  agree  with  the  statement  of  Gies  that  the 
question  is  properly  raised  “  .  .  .  .  whether  the  introduction  of 
soaps  in  the  mouth,  in  dentifrices,  is  as  harmless  for  the  gums  as  has 
been  generally  believed.”  It  would  seem  reasonable  to  follow  the 
advice  of  authors  who  recommend  minimum  proportions  of  soap  in 
dentifrices.  Close  clinical  observation,  and  laboratory  experiments  to 
determine  particularly  the  effect  of  soap  on  the  oral  tissues,  are  indis¬ 
pensable.  Satisfying  answers  to  many  questions  cannot  be  given  until 
experimental  work  more  closely  related  to  the  problem,  than  any 
already  recorded  in  the  literature,  will  have  been  done. 

n.  THE  USE  OF  THE  DENTAL-CARIES  INDEX  BY  THE  GENERAL 
PRACTITIONER® 

Charles  F.  Bbdecker,  D.D.S.,  F.A.C.D.,  Dental  School,  Columbia 
University,  New  York  City 

HI.  SOME  NEW  DEVELOPMENTS  IN  MICRO-CINEMATOGRAPHY  AS  APPLIED 
IN  LIVING-CELL  RESEARCH 

Heinz  Rosenberger,  Cinematographer,  Rockefeller  Institute  for  Medical 
Research,  New  York  City 

Photographic  methods  for  registering  biological  phenomena  have 
been  used  extensively  for  many  years.  Cinematography,  however. 


®  Dr.  Bodecker  did  not  present  an  abstract.  In  a  letter,  he  wrote  that  his  presentation 
“was  simply  an  appeal  for  cooperation,  and  presented  to  show  the  benefits  which  the 
dental  practitioner  would  derive  from  a  knowledge  of  the  caries  indices  of  his  pa¬ 
tients.” —  [£</.] 
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offers  a  method  not  only  to  record  experiments,  as  ordinary  photog¬ 
raphy  does,  but  also  to  study  the  physical  activities  of  biological 
material.  Especially  in  combination  with  the  microscope,  cinematog¬ 
raphy  has  opened  a  new  and  important  branch  of  research.  The  most 
valuable  factor  of  the  microcinema  is  its  domination  over  the  element 
of  time.  The  speed  of  projection  is  generally  16  images  per  second. 
Pictures  taken  at  any  speed  over  16  per  second  will  be  retarded  on  the 
screen  (slow  motion);  those  recorded,  at  less  than  16  per  second  will 
be  accelerated  (stop  motion,  or  time  lapse).  The  possibility  of  accele¬ 
ration  is  a  great  aid  in  the  study  of  microscopic  phenomena,  and  has 
been  in  use  for  more  than  eight  years  at  the  Rockefeller  Institute  for 
Medical  Research. 

Most  of  the  work  w^as  done  in  collaboration  with  Dr.  Alexis  Carrel 
and  his  co-workers  in  the  study  of  living  blood  and  tissue  cells.  Frag¬ 
ments  of  tissue  are  cultivated  in  special  micro-flasks,  which  can  be 
put  upon  the  stage  of  a  microscope  like  an  ordinary  slide,  although 
specially  corrected  lenses  and  condensers  are  used  to  control  the  pre¬ 
vailing  optical  conditions.  The  camera  is  focussed,  by  means  of  a 
new  device,  on  cells  developing  on  the  periphery  of  the  culture.  When 
the  film  is  projected  on  the  screen,  one  can  see  the  cells  enter  the  field 
and  gradually  spread  until  they  cover  the  whole  area.  This  record 
[shown]  was  taken  at  the  rate  of  2  exposures  per  minute  during  26 
hours  and  40  minutes,  which  is  an  acceleration  of  480  X  at  a  projection 
speed  of  16  per  second.  At  higher  magnifications  one  can  observe 
single  cells,  or  parts  of  them,  and  the  activities  of  their  structural 
parts.  Records  have  been  taken  at  6,  8,  and  12  exposures  per  minute 
at  magnifications  of  400,  600,  and  1250  diameters  on  the  film  frame, 
which  result  in  magnifications  on  a  10-foot-wide  screen  of  48,000, 
72,000,  and  150,000  diameters,  respectively. 

The  standard  microcinema  apparatus,  as  used  at  the  Rockefeller 
Institute,  consists  in  general  of  four  separate  units  to  eliminate  the 
transmission  of  vibrations.  Unit  1  is  the  optical  bench  with  micro¬ 
scope,  incubator,  light  source,  condensers,  cooling  cells,  screens  etc. 
Unit  2  is  the  camera  with  driving  mechanism,  timing  relay,  synchro¬ 
nized  revolving  shutter,  and  cast-iron  support.  Unit  3  consists  of  two 
motors  to  drive  the  apparatus  at  various  speeds.  Unit  4  is  the  switch 
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board  with  telechrone  timing  mechanism,  from  which  the  entire 
apparatus  can  be  operated. 

Synopses  of  two  reels  used  to  demonstrate  motion  pictures  of 
microscopic  objects 

Reel  1. — Living  cells  of  blood.  Beating  heart  of  frog.  Blood-flow 
through  arteries,  veins,  and  capillaries.  Various  types  of  white  blood- 
cells.  Macrophages  from  Jensen  sarcoma.  Sudden  death  of  macro¬ 
phage.  Cells  of  necturus,  showing  thread-like  pseudopods.  Cells  of 
necturus  (high  magnification),  showing  membrane.  Records  of  cell 
divisions  and  phagocytosis. 

Reel  2. — Cells  of  living  tissue.  Beating  fragment  of  heart  tissue  from 
chick  embryo.  Growing  culture  of  fibroblasts  (low  power).  Two 
separate  fibroblast  cells  (high  magnification),  showing  details  of  struc¬ 
ture.  Normal  rat  fibroblast.  Malignant  rat  fibroblast.  Details  of  cell 
structures  (very  high  magnification:  nucleus,  nucleolus,  mitochondria, 
etc.  Rat  fibroblast  forming  new  cell-branch.  Culture  of  nerve  fibers. 
Growing  end  of  single  nerve-fiber.  Pigment  epithelium  (high  magnifi¬ 
cation).  Cell  division  of  fibroblast  (high  power).  Cell  division  of 
fibroblast  (very  high  power),  showing  interior  of  cell. 

References  to  literature  on  micro-cinematography  were  listed  in  a 
paper  by  the  author,  on  “Progress  in  micro-cinematography,”  in  the 
Journal  of  the  Society  of  Motion  Picture  Engineers,  1930,  xv,  p.  444; 
November.  See  also  the  author’s  paper  on  “Micro-cinematography,” 
Journal  of  Dental  Research,  1929,  ix,  p.  343 ;  June. 

IV.  A  NOTE  ON  THE  STUDY  OF  DENTAL  CARIES  IN  RATS 

Theodor  Rosebury,  D.D.S.,  Department  of  Bacteriology,  College  of 
Physicians  and  Surgeons,  Columbia  University, 

New  York  City 

The  evidence  obtained  by  various  investigators,  on  the  character  of 
the  lesions  produced  in  molars  of  rats,  was  presented  in  the  form  of 
photographs,  photomicrographs,  and  other  data  from  published 
reports.  Assuming  that  a  lesion  produced  in  an  experimental  animal 
must  show  the  characteristic  features  of  the  human  disease,  if  the 
findings  relating  to  causation  and  control  are  to  have  any  application 
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in  human  pathology,  the  following  criteria  of  typical  human  dental 
caries  were  suggested  as  a  basis  for  the  consideration  of  this  evidence: 
the  lesion  must  (a)  begin  in  enamel,  (b)  occur  in  relatively  young  ani¬ 
mals,  and  (c)  progress  with  relative  rapidity.  On  this  basis  published 
experimental  rat-molar  lesions  may  be  differentiated  into  three  groups: 

(I)  In  several  instances,  where  the  evidence  is  siifficiently  complete, 
the  lesions  apparently  began  in  dentin  at  the  summit  of  the  cusps  nor¬ 
mally  exposed  by  attrition  early  in  life  in  the  rat.  It  affected,  princi¬ 
pally  or  characteristically,  mature  animals,  and  appeared  to  advance 
relatively  slowly.  This  group  includes  lesions  described  by  Klein  and 
Shelling  (1931);  Eddy,  Bodecker,  and  Kellogg  (1932);  and  instances 
in  the  author’s  experience  (unpublished).  The  lesions  produced  by 
Bunting  (1925)  appear  to  fall  in  this  group  also;  but  those  photo¬ 
graphed  are  too  far  advanced  to  preclude  doubt  on  this  point. 

(II)  Where  the  evidence  is  incomplete  (no  photomicrographs  of  sec¬ 
tions  having  been  presented),  the  reports  indicate  in  most  cases  that 
the  lesions  were  similar  to  the  above.  In  this  group  fall  the  lesions 
reported  by  Grieves  and  McCollum  (1922),  Marshall  (1927),  and 
Macomber  (1927).  In  the  recent  paper  by  Hoppert,  Webber,  and 
Canniff  (1931),  no  evidence  relating  to  the  type  or  character  of  the 
lesions  was  presented.* 

(III)  The  reports  of  Barker  (1931)  and  Shibata  (1929),  although 
lacking  in  essential  details,  indicate  lesions  that  clearly  differ  from  the 
preceding.  A  combination  of  evidence  from  these  two  reports  pro¬ 
vides  the  three  criteria  of  dental  caries  given  above — primary  ename 
involvement,  clearly  shown  in  photomicrographs  given  by  Barker; 
and  incidence  in  young  animals  and  relatively  rapid  rate  of  progress, 
stated  in  the  paper  by  Shibata,  which  includes  no  photographic  evi¬ 
dence.  These  two  reports,  despite  their  manifest  shortcomings,  seem 
to  be  very  significant  insofar  as  they  indicate  the  rat  is  susceptible  to 
a  type  of  dental  caries  which  is  strictly  comparable  to  that  in  human 
teeth. 

♦  The  more  detailed  paper  by  these  workers,  published  since  the  meeting  of  the  New 
York  Section  {Journal  of  Dental  Research,  xii,  p.  161;  February  1932)  includes  a  photo¬ 
micrograph  {fig.  7)  that  probably  represents  enamel  caries,  although  the  cavity  is  too 
extensive  to  establish  this  condition  beyond  question.  This  lesion  was  produced  in 
young  animals  within  a  relatively  short  experimental  period. 
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V.  HISTOLOGICAL  STUDY  OF  ROENTGENOGRAPHICALLY-NEGATIVE 
BURIED  ROOTS 

James  L.  Zemsky,  D.D.S.,  Department  of  Oral  Histology  and 
Embryology,  Dental  School,  Columbia  University, 

New  York  City 

Infection  in  teeth  and  in  fractured  roots  often  gives  rise  to  pathologic 
processes  that  may  result  in  granulomata,  cysts,  necrotic  bone,  etc., 
which  are  clearly  demonstrable  on  roentgenograms  as  areas  of  bone 
decalcification.  Absence  of  such  areas  of  rarefaction,  however,  does 
not  exclude  the  possible  presence  of  disease  processes — diseased  teeth 
are  removed  when  there  is  no  roentgenographic  evidence  of  disease. 
Since  the  removal  of  roentgenographically-negative  roots  deeply  buried 
in  the  jaws  presents  considerable  difficulty,  resulting  in  more  or  less 
tissue  mutilation  and  frequently  causing  loss  of  useful  restorations,  an 
effort  has  been  made  to  determine  whether  this  surgical  procedure  is 
necessary  or  justifiable.  Six  cases  of  roentgenographically-negative 
buried  roots  have  been  subjected  to  histological  investigation.  The 
material  was  obtained  from  patients  of  various  ages,  with  dissimilar 
clinical  histories,  presenting  roentgenographically-negative  roots 
deeply  buried  in  different  parts  of  the  jaws.  Some  of  these  roots  were 
chiseled  out;  others,  including  surrounding  bone,  cut  out  wdth  a  circular 
saw.  The  roots  were  decalcified,  sectioned  longitudinally,  mounted 
serially. 

There  had  been  complete  healing  of  the  fractured  ends  by  cementum, 
and  the  dentine  as  well  as  root  canals  thereby  thoroughly  sealed.  The 
new  cementum,  which  grows  upon  non-infected  dentine  and  covered 
the  fractured  surfaces  of  the  roots,  shows  that  these  apices  were  fully 
tolerated  by  the  surrounding  bone;  therefore  their  surgical  removal 
was  not  indicated.  When  the  sacrifices  demanded  by  these  operations 
are  considered,  the  procedure,  judging  from  the  histological  appearance 
of  the  tissues,  seems  unwise  and  unjustifiable  However,  an  unquali¬ 
fied  statement  as  to  the  justification  of  either  removal  or  retention  of 
roentgenographically-negative  buried  roots  can  be  made  only  after  a 
large  number  of  such  cases  have  been  studied,  and  supplemented  by 
careful  bacteriologic  findings — and  by  the  extensive  clinical  observations 
that  could  and  should  be  successfully  made  by  organized  efforts  of  general 
practitioners,  as  the  author  previously  suggested. 
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DERMATOLOGIC  LESIONS  OF  THE  MOUTH:  DIFFEREN¬ 
TIAL  DIAGNOSIS  AND  TREATMENT' 


JOSEPH  JORDAN  ELLER,  M.D. 

Department  of  Dermatology,  New  York  Post-Graduate  Medical  School, 

Columbia  U niversity,  New  York  City 

The  following  diseases  were  discussed,  and  illustrated  with  numerous 
lantern  slides. 

I.  Systemic  diseases  which  may  be  antedated  by  mouth  lesions 

a.  Exanthems 

1.  Measles — Koplik  spots 

2.  Scarletina — pharyngeal  congestion 

3.  Variola — maculo-papular 

4.  Varicella — vesicles  appear  as  modified  spots 

b.  Pemphigus 

c.  Pernicious  anemia 

d.  Leukemia 

e.  Addison’s  disease 

f.  Lichen  planus 

g.  Erythema  multiforme 

h.  Mycosis  fungoides 

i.  Carcinoma  of  suprarenal  with  atrophy  or  lingual  papillae 

j.  Dermatitis  herpetiformis 

k.  Agranulocytic  angina  (agranulocytosis) 

l.  Polycythemia 

m.  Jaundice  (bleeding  gums) 

n.  Hypertrophic  cirrhosis 

II.  Oral  lesions  due  to  the  ingestion  and  absorption  of  various  drugs 

a.  Mercury  | 

b.  Bismuth  Lues 

c.  ArsphenamineJ 

d.  Antipyrin  group 


^Read  at  a  meeting  of  the  American  Stomatological  .Association,  Columbia  Uni¬ 
versity  Club,  New  York  City,  January  20,  1931. 
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1.  Antipyrin 

2.  Acetanilid 

3.  Phenacetin 

4.  Pyramidon 

e.  Barbital  group 

f.  Salicylates 

g.  Phenophthalein 

h.  Bromides 

i.  Iodides 

j.  Silver — nitrate  of  silver,  argyrol 

k.  Lead 

l.  Copp)er 

m.  Gold 

n.  Radium  (bone  necrosis) 

III.  Oral  lesions  among  workers  in  chemicals 

a.  Mineral-acid  fumes 

b.  Lead 

c.  Copper 

d.  Mercury 

e.  Chlorine 

f.  Phosphorus 

IV.  Oral  lesions  in  specific  diseases  with  chronic  infectious  granuloma 

a.  Syphilis 

1.  Chancre 

2.  Mucous  patches 

3.  Gumma 

4.  Congenital 

b.  Tuberculosis 

1.  Lupus  vulgaris 

2.  Lupus  miliaris 

3.  Tuberculosis  of  oral  cavity  secondary  to  pulmonary 

tuberculosis 

4.  Sarcoid 

5.  Lupus  erythematosus 

c.  Leprosy 

d.  Yaws 

e.  Gangosa 

f.  Glanders 

g.  Rhinoscleroma 

h.  Actinomycosis 


mouth:  dermatologic  lesions 

V.  Yeast  infections 

a.  Thrush 

1.  Monilia  albicans 

2.  Monilia  Candida 

3.  Monilia  pinoyi 

b.  Macroglossia  mycotica 

1.  Monilia  macroglossia  castellani 

2.  Moniha  aldoi 

c.  Blastomycosis 

VI.  Skin  lesions  extending  into  oral  cavity 

a.  Cheilitis  exfoliativa 

b.  Psoriasis 

c.  Fordyce  disease 

d.  Perliche 

e.  Eczema 

VII.  Oral  lesions  often  associated  with  genital  lesions 

a.  Pemphigus 

b.  Pellagra 

c.  Lichen  planus 

d.  Herpes 

e.  Vincent’s  infection 

f.  Periadenitis  mucosa  necrotica  recurrens 

VIII.  Oral  lesions  associated  with  menstruation 

a.  Vicarious  menstruation 

b.  Aphthous  stomatitis 

c.  Menstrual  herpes 

d.  Erosion  of  lips  at  menstruation 

e.  Exacerbation  of  any  present  mouth-lesions 

IX.  Lesions  incident  to  pregnancy 

a.  Gingivitis  gravidarum 

b.  Benign  new  growths  (epulides) 

c.  Transitory  benign  plaques 

X.  Diseases  of  tongue 

a.  Moeller’s  glossitis 

b.  Lingua  geographica  (erythema  migrans) 

XI.  Congenital  lesions 

a.  Epidermolysis  bullosa  hereditaria 

b.  Icthyosis 

c.  Black  hairy  tongue  (DD  from  pseudo-black) 

d.  Lingua  plicata  (scrotal  tongue) 
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XII.  Cysts  of  mouth 

a.  Labial 

b.  Mucous 

c.  Salivary,  parotid,  lingual 

d.  Cysts  about  teeth 

1.  Dental  cyst 

2.  Follicular  odontoma 

3.  Epithelial  odontoma 

e.  Myeloma 

f.  Cysts  of  antrum 

g.  Ranula 

h.  Salivary  calculus  (Wharton’s  duct) 

i.  Dermoid  cysts 

j.  Parasitic  cysts 

k.  Thyroglossal-duct  cyst 

l.  Blood  cysts — hemorrhage 

XIII.  Precancerous  mouth  lesions 

a.  Syphilis 

b.  Leukoplakia;  non-syphilitic 

c.  Papilloma 

d.  Tuberculosis 

1.  Lupus  vulgaris 

2.  Tuberculosis  verrucosa  cutis 

3.  Lupus  erythematosis 

e.  Blastomycosis 

f.  Pellagrous  ulcers 

g.  Chronic  ulcers;  fistulas  tracts 

XIV.  Benign  tumors 

a.  Fibroma  keloids 

b.  Lipoma 

c.  Myoma  (rare) 

d.  Osteoma 

e.  Myxoma 
£.  Angioma 

g.  Benign  giant-cell  tumor 

h.  Ranula 

i.  Epulis 

XV.  Malignant  tumors 
a.  Sarcoma 

1.  Round  cell 
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2.  Spindle  cell 

3.  Melanoma 
b.  Carcinoma 

1.  Papilloma 

2.  Adenoma 

3.  Carcinoma — all  prickle-cell  except  those  extending  into 

mucous  membrane  from  glabrous  skin 

4.  Transitional  cell;  epidermoid  carcinoma 

5.  Adamantinoma 

The  author  stressed  the  importance  of  biopsies  for  microscopic 
examination,  especially  in  the  differential  diagnosis  of  the  indurative 
and  ulcerative  lesions,  i.e.,  carcinoma,  syphilis,  and  tuberculosis. 
The  information  often  gained  by  histologic  study  warrants  a  biopsy. 
The  removal  of  a  small  selected  portion  of  accessible  tissue  seldom 
results  in  any  harm.  In  this  way  there  may  be  avoided  the  all-too- 
frequent  mistake  of  treating  a  patient  for  syphilis  because  he  had  an 
ulcerating  lesion  in  the  mouth  coincidental  with  positive  blood-tests, 
the  physician  overlooking  the  fact  that  the  mouth  lesion  might  be  a 
cancer  associated  with  systemic  syphilis.  The  importance  of  remov¬ 
ing  all  irritative  factors  in  the  mouth,  such  as,  over-smoking,  ill-fitting 
dentures,  poor  oral-hygiene,  etc.,  as  a  prophylaxis  against  the  develop¬ 
ment  of  malignancy,  was  discussed. 

DISCUSSION 

J.  Frank  Fraser,  M.D.  {New  York  City):  Dr.  Eller  has  covered  the  sub¬ 
ject  so  thoroughly  that  there  is  not  much  to  add.  All  that  he  has  said  in 
reference  to  diagnosis  and  treatment  coincides  with  my  own  views.  The 
importance  of  correct  diagnosis  in  oral  lesions  should  be  stressed.  Opera¬ 
tions  on  the  tongue  have  been  performed  for  malignancy  when  the  patho¬ 
logical  examination  proved  the  lesions  to  be  tuberculosis.  There  is  not  the 
slightest  excuse  for  errors  of  this  sort.  When  the  diagnosis  is  in  doubt,  a 
biopsy  should  be  made.  Cutting  out  a  piece  of  tissue  for  microscopic 
examination  is  a  safe  procedure.  Palpating  the  lesion,  if  malignancy  exists, 
is  probably  more  dangerous.  Opening  of  the  vessels  by  cutting  does  not 
necessarily  invite  metastasis.  When  vessels  are  cut  the  flow  is  outward,  and 
the  tendency  is  to  wash  away  loose  tumor  cells  rather  than  to  carry  them  to 
distant  organs. 

One  must  always  keep  in  mind  the  important  factor  of  long  continued 
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irritation  as  a  cause  of  malignancy.  Leukoplakia  is  a  good  example  of  the 
results  of  chronic  irritation.  When  a  patch  of  leukoplakia  is  subjected  to 
additional  irritation,  the  condition  is  liable  to  develop  into  carcinoma.  Dr. 
Eller  has  referred  to  agranulocytic  angina.  The  primary  lesion  of  agranulo¬ 
cytosis  is  in  all  probability  a  defect  in  the  bone  marrow,  with  inability  to 
manufacture  white  cells.  The  pathogenesis  of  the  oral  manifestations  is  not 
well  understood.  I  have  recently  seen  two  cases.  In  one  there  was  a  sud¬ 
den  rise  of  temperature,  with  rapid  development  of  necrotic  lesions  on  the 
buccal  membranes,  pharynx,  tongue,  tonsils,  and  soft  palate.  The  patient 
died  within  a  few  days  after  the  appearance  of  the  anginal  lesions,  apparently 
as  a  result  of  lack  of  resistance  owing  to  absence  of  the  granular  leucocytes. 
The  other  patient  recovered  after  a  series  of  blood  transfusions. 

Eugene  F.  Traub,  M.D.  (New  York  City):  Dr.  Eller,  with  the  aid  of  some 
excellent  photographs,  has  covered  a  difficult  subject  in  a  very  commendable 
way  in  the  time  allotted  to  him.  Fournier  found  that  8  to  9  percent  of  the 
primary  lesions  of  syphilis  were  extra-genital;  of  these,  75  percent  were  on 
the  head.  In  an  analysis  of  1124  extra-genital  chancres,  567  were  on  the 
lips,  75  on  the  tongue,  69  on  the  tonsils,  11  on  the  gums,  and  1  on  the  mucous 
membrane  of  the  cheek.  This  brings  out  an  interesting  fact  and  suggests  a 
peculiar  susceptibility  of  tonsillar  tissue  to  this  infection,  because  trauma  is 
less  liable  here  than  on  the  mucous  membrane  of  the  cheek  and  gums,  where 
chancres  are  uncommon.  These  figures  compare  very  closely  with  Bulkley’s 
analysis  of  9058  cases  of  primary  lesion,  1110  of  which  were  on  the  lips,  307 
on  the  tonsils,  264  in  the  throat,  and  157  on  the  tongue.  In  secondary 
syphilis,  it  is  claimed  that  the  mucous  membranes  of  the  mouth  are  invari¬ 
ably  involved  during  the  acute  period.  In  late  or  tertiary  syphilis,  this 
involvement  is  not  as  frequent.  Nevertheless  this  disease  must  always  be 
given  serious  consideration  when  dealing  with  unusual  or  vague  eruptions  in 
the  mouth,  particularly  of  long  standing.  Next  to  syphilis,  cancer  of  the 
mouth  assumes  the  most  important  r61e.  Of  103,578  deaths  from  cancer, 
3184  were  cases  involving  the  buccal  cavity.  The  order  of  frequency  in 
involvement  of  cancer  is  as  follows:  tongue,  26.5  percent;  lip,  20  percent; 
tonsil,  12.5  percent;  cheek  mucosa,  12  percent;  upjjer  jaw  and  antrum,  10 
percent;  floor  of  mouth,  9  percent;  inferior  alveolus,  6  percent;  and  other 
infrequent  areas,  4  percent.  It  is  estimated  that  20  percent  of  all  cancer 
cases  of  the  mouth  develop  on  the  basis  of  a  preexisting  leukoplakia,  which, 
if  properly  treated,  would  not  have  evolved  into  cancer. 

Dr.  Eller  referred  to  the  fact  that  cancer,  to  the  best  of  his  knowledge, 
had  never  supervened  on  the  basis  of  lichen  planus.  I  believe  this  is  prob- 


mouth:  dermatologic  lesions 


265 


ably  true  where  a  lichen  planus  has  been  left  untreated.  But  some  years  ago 
a  man  32  years  old,  who  on  the  side  of  the  tongue  had  a  lichen  planus  that 
had  been  much  overtreated  by  various  irritating  local  measures,  was  referred 
to  me  for  radium  treatment.  It  seemed  advisable  to  perform  a  biopsy  be¬ 
fore  proceeding  with  any  further  treatment.  On  section  an  apparently 
early,  squamous-cell  epithelioma  was  found.  However,  in  spite  of  radical 
surgical  intervention,  followed  by  radiation,  the  patient  succumbed  to 
rapidly  developing  metastasis. 

Tuberculosis  probably  is  the  third  most  important  condition  from  the 
standpoint  of  the  general  health  and  life  of  the  patient,  but  this  disease  is 
fortunately  a  relatively  uncommon  complication  on  the  buccal  mucosa. 
It  is  usually  a  late  or  terminal  manifestation,  but  I  have  found  that  occa¬ 
sionally  a  comparatively  early  pulmonary  tuberculosis  may  be  discovered 
by  making  the  correct  diagnosis  of  tuberculosis  on  a  mouth  lesion — the  pa¬ 
tient’s  chief  complaint  up  to  that  time. 

Dudley  C.  Hughes,  D.D.S.  {New  York  City):  An  overdose  of  orthoform 
causes  severe  reactions  on  the  skin  and  in  the  mouth.  Dentists  use  ortho¬ 
form  to  control  pain  in  tooth  sockets  after  extraction.  I  use  it  frequently, 
and  have  seen  many  reactions  from  its  use,  or  misuse.  Some  of  these  cases 
were  mine.  Orthoform  powder  is  sprinkled  on  a  piece  of  half-inch  moist 
gauze,  which  is  placed  in  the  socket  to  control  pain.  This  dressing  is  usually 
left  in  place  until  the  third  day,  when  it  is  renewed.  Some  patients  are  very 
susceptible  to  this  drug.  After  three  dressings  it  is  always  wise  to  look  for 
disturbing  symptoms.  I  have  seen  two  dressings  cause  a  severe  reaction 
in  a  highly  susceptible  patient.  However,  many  patients  show  no  reaction 
after  five  or  even  six  dressings. 

The  symptoms  of  orthoform  poisoning  are  quite  pronounced.  The 
buccal  mucosa  and  the  side  of  the  tongue  adjacent  to  the  socket  become 
fiery  red  and  swollen;  the  soft  palate  on  the  affected  side,  red  and  edematous. 
There  is  intense  pain  in  the  socket,  and  a  rash  on  the  face,  neck,  chest  and 
arms.  In  severe  cases  the  patient  looks  sick,  and  may  have  a  temperature 
of  102  or  103.  These  symptoms  clear  up  quickly  after  discontinuing  the 
use  of  orthoform.  Unless  the  dermatologist  knew  from  the  patient’s  history 
that  orthoform  was  being  used  in  a  tooth  socket,  it  would  be  difficult  to 
make  a  diagnosis,  which  usually  is  “iodoform  dermatitis.” 
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I.  INTRODUCTION 

In  considerations  of  the  etiology  of  dental  caries,  the  saliva  has 
always  been  thought  to  be  a  more  or  less  important  factor.  The 
reaction  of  this  secretion,  its  buffer  effect  especially  in  neutralizing 
acids,  its  enzyme  action  on  carbohydrates  to  give  rise  to  acidity,  and 
its  mechanical  effect  in  cleansing  the  teeth,  have  been  regarded  as 
effective  agents.  Its  chemical  composition  in  any  other  respect  has 
not  presented  anything  of  probable  significance,  since  the  constituents 
are  present  in  very  small  concentrations,  are  not  physiologically 
active  substances,  and  are  perhaps  more  or  less  adventitious.  My 
interest  in  the  metabolism  of  phosphorus  compounds,  and  some  recent 
work  on  dental  caries  from  the  standpoint  of  nutrition,  led  to  the 
experimental  work  here  reported. 

I'he  kinds  of  phosphorus  compounds  in  saliva  and  their  amount 
might  affect  the  teeth,  for  example  in  regulating  the  pH  as  in  some 
other  body  fluids,  or  in  being  an  index  to  the  deposition  of  calcium 
phosphate.  As  for  the  kinds  of  phosphorus  compounds  in  saliva :  the 
literature  agrees  that  only  a  minor  fraction  of  the  phosphorus  exists 

*  Presented  at  the  meeting  of  the  Division  of  Biological  Chemistry  of  the  .\merican 
Chemical  Society,  Buffalo,  N.  Y.,  Aug.  3l-Sept.  4,  1931 ;  also  at  the  tenth  general  meeting 
of  the  International  Association  for  Dental  Research,  Columbus,  Ohio,  March  19-20, 1932. 
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in  organic  combination,  the  greater  part  being  in  the  form  of  inorganic 
phosphates.  But  Rose  (6)  found  15  percent,  and  Entin  and  Geikin  (2) 
20  percent,  of  the  phosphorus  in  organic  combination.  The  fact  that 
recently  several  new,  body,  phosphorus  compounds  have  been  found; 
namely,  pyrophosphate  (5),  creatine  phosphate  (3),  hexose-mono- 
phosphoric  acid  (1),  and  diphosphogly ceric  acid  (4),  lends  new  interest 
to  the  organic  fraction  in  saliva.  And  the  advent  of  a  new  and  rela¬ 
tively  simple  chemical  method  whereby  phosphorus  can  be  determined 
accurately  in  small  amounts  of  saliva,  whether  in  organic  form  or 
inorganic,  indicated  further  investigation.  In  the  course  of  the 
work,  the  recent  paper  of  Entin  and  Geikin  (2)  came  to  my  attention. 
Our  work  is  similar  to  theirs,  but  not  the  same. 

Work  on  the  salivary  phosphorus  in  nephritic  patients  was  done  in 
this  connection  because  this  is  the  one  disease  which  would  be  most 
liable  to  show  an  increase  in  salivary  phosphate.  It  is  well  known 
that  in  nephritis  both  blood  urea  and  blood  phosphate  increase.  The 
increase  in  urea  is  reflected  in  saliva  by  a  parallel  increase  there. 
Whether  the  salivary  phosphate  is  correspondingly  increased  has  not 
been  established,  except  that  Entin  and  Geikin  concluded  from  the 
results  that  there  is  an  appreciable  increase. 

n.  EXPERIMENTAL 
Distribution  of  phosphorus 

Salivas  were  collected  after  thoroughly  rinsing  the  mouth,  and 
completely  emptying  it.  So  far  as  could  be  determined  this  was 
always  done.  In  most  cases  where  very  low  figures  were  found,  new 
samples  were  obtained  from  the  same  person. 

The  distribution  of  phosphorus  in  the  substances  of  the  saliva  was 
determined  by  precipitating  the  protein  (mucin)  and  lipids  with 
trichloracetic  acid.  An  aliquot  portion  of  the  filtrate  was  used  for  the 
direct  determination  of  inorganic  phosphate.  Another  aliquot  was 
evaporated  and  oxidized  with  sulfuric  acid  and  hydrogen  peroxide, 
and  the  total  inorganic-phosphorus  determined.  The  difference 
represents  organic  acid-soluble  phosphorus.  The  results  indicated 
that  there  is  no  organic  acid-soluble  phosphorus,  or  at  most  an  in¬ 
appreciable  amount.  The  newly-discovered  phosphorus  compounds 
were  thus  excluded,  for  they  would  occur  in  this  fraction,  being  solu- 
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ble  in  trichloracetic  acid  solution.  Total  phosphorus  in  saliva  was 
determined  in  a  manner  similar  to  that  for  total  phosphorus  in  the 


TABLE  1 

Phosphorus  in  saliva 


SUBJECTS 

NO. 

AGES 

INORGANIC  P— MG.  PER  100  CC. 

High 

Low  1 

Average 

Medical  students 

ESI 

17.87 

12.81] 

Miscel.  normals 

21.12 

mSm 

16.871 

Miscel.  normals 

51-60 

31.25 

13.75 

18.52 

r  1 / . oU 

Miscel.  normals 

61-80 

32.29 

7.48 

I9.99J 

Dental  caries 

6-10 

22.52 

4.76 

13.61 

32 

11-15 

28.74 

12.37 

18.56 

4 

16-20 

23.81 

16.45 

20.40 

12 

21-30 

23.38 

13.70 

18.62 

13 

31-40 

21.50 

15.18 

18.19 

18.13 

7 

41-50 

20.71 

13.90 

16.49 

4 

51-60 

25.88 

7.80 

16.71 

3 

61-70 

37.74 

17.67 

25.34 

1 

71-80 

— 

— 

15.25 

Nephritics,  from  City 

25 

Various 

39.291 

10.18 

17.54 

Hospital 

*  Only  six  above  20  mg.,  and  only  one  above  22.12  mg. 


TABLE  2 

Phosphate  in  saliva  {Subject  G.E.  F.) 


NO.* 

TIME  OF  COLLECTION 

MG.  F  PER  100  CC. 

Apr.  10 

May  18 

Oct.  2  1 

Average 

1 

Before  breakfast 

13.3 

11.6 

12.7 

2 

After  breakfast 

16.6 

13.9 

14.4 

3 

Mid-forenoon 

15.1 

12.8 

mSM 

15.1 

4 

Before  lunch 

17.2 

15.4 

18.4 

17.0 

5 

After  lunch 

20.5 

14.6 

17.3 

17.5 

6 

Mid-aftemoon 

17.6 

15.8 

18.8 

17.7 

7 

Before  supper 

15.2 

15.7 

15.6 

15.5 

8 

After  supper 

14.5 

13.7 

13.9 

14.0 

9 

Before  retiring 

15.0 

17.0 

14.6 

15.6 

Average . 

16.1 

14.5 

15.8 

15.5 

•  Compare  these  numerals  with  the  curves  for  “GEY”  in  fig.  1. 


acid-soluble  filtrate.  The  difference  between  inorganic  and  total 
gave  that  due  to  mucin  and  phospholipids.  For  phospholipid  deter- 
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Fig.  1.  Graph  Showing  Phosphate  Level  in  Sauvas  at  Different  Times  of  Day 
1 — Before  breakfast.  2. — After  breakfast.  3. — Mid-forenoon.  4. — Before  lunch. 
5. — After  lunch.  6. — Mid-afternoon.  7. — Before  supper.  8. — After  supper.  9. — 
Before  retiring. 
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minations,  1  cc.  of  saliva  was  dropped  into  about  18  cc.  of  the  cus¬ 
tomary  alcohol-ether  mixture  (3:1)  of  Bloor,  brought  to  a  boil,  cooled, 
made  up  to  20  cc.,  oxidized  and  determined  as  for  total  phosphorus. 
Only  a  questionable  trace  of  phospholipid  was  present  in  the  pooled 
samples  from  twenty  different  salivas. 

Thus  the  organic  phosphorus  of  saliva  could  be  present  only  in 
mucin,  or  possibly  also  in  some  nucleoprotein  from  contaminating 
epithelial  cells.  Subsequent  attention  was  therefore  paid  only  to 
inorganic  phosphate.  Tables  1  and  2  show  values  obtained.  Fig.  1 
shows  phosphorus  levels  at  different  times  of  the  day  and  for  different 
subjects. 


Analytical  methods 

The  analytic  methods  were  essentially  those  developed  for  blood 
phosphorus  determinations  (7)  adapted  to  saliva.  For  details  not 
given  here  see  the  original  publications. 

Total  phosphorus. — 1  cc.  of  saliva  is  well  mixed  with  4  cc.  of  water;  of 
this,  1  cc.  is  digested  with  0.5  cc.  of  lO.V  sulfuric  acid  and  a  silica  pebble  in 
a  Pyrex  test  tube  marked  at  7  cc.  and  10,  the  tube  being  placed  in  a  slant¬ 
ing  position  over  an  electric  hot-plate,  the  bottom  of  the  tube  resting  on 
the  hot  plate  and  the  top  on  a  wood  support  placed  beside  and  about  one 
and  a  half  inches  above  the  plate.  When  the  mixture  turns  brown,  the 
tube  is  temporarily  removed;  after  cooling  for  about  30  seconds,  a  drop  of 
perhydrol  (30  percent  H2O2)  is  allowed  to  fall  into  the  mixture.  The  tube 
is  replaced  and  the  heating  continued  until  oxidation  is  complete,  more 
perhydrol  being  added  if  necessary.  The  tube  is  then  placed  in  a  rack  and 
allowed  to  cool  somewhat,  about  2  cc.  of  water  are  added,  and  the  contents 
heated  to  boiling  to  ensure  conversion  of  meta-  or  pyro-phosphate,  that 
might  have  been  formed,  into  orthophosphate.  After  removing  the  silica 
pebble,  w'ater  to  the  7  cc.  mark,  and  2  cc.  of  molybdate-sulfuric  acid  solu¬ 
tion  B,^  are  added. 

The  standard  is  prepared  by  transferring  2  cc.  of  standard  phosphate 
(KH2PO4)  solution  (1  cc.  =  0.01  mg.  P)  to  a  similar  tube,  then  water  to 
the  7  cc.  mark  and  2  cc.  of  molybdate-sulfuric  acid  solution  A,  are  added. 

*  The  molybdate-sulfuric  acid  solutions  consist  of  the  following;  Solttiion  A — Equal 
volumes  of  7.5  percent  sodium  molybdate  (P-free)  and  lOiV  sulfuric  acid.  Solution  B — 
Two  volumes  of  7.5  percent  sodium  molybdate,  one  volume  of  water,  and  one  volume  of 
lOiV  sulfuric  acid. 
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To  each  tube  is  then  added  1  cc.  of  dilute  stannous  chloride®  solution,  and 
the  contents  are  quickly  mixed.  Comparison  is  made  in  the  colorimeter 
after  one  minute,  ordinarily  setting  the  standard  at  20  mm.  Calculation: 
20/'reading  X  10  =  mg.  of  total  P  per  100  cc.  of  saliva. 

Total  acid-soluble  phosphorus. — 1  cc.  of  saliva  is  diluted  to  10  cc.  with  10 
percent  trichloracetic  acid,  filtered,  and  1  cc.  of  the  filtrate  digested  and 
determined  as  for  total  phosphorus.  Calculation:  20/reading  X  20  =  mg. 
of  total  acid-soluble  P  per  100  cc.  of  saliva. 

Inorganic  phosphorus. — A  1/10  filtrate  is  prepared  as  for  total  acid-soluble 
phosphorus,  and  1  cc.  transferred  to  a  test  tube  graduated  at  7  cc.  and  10. 
Of  the  standard  phosphate  solution,  2  cc.  are  transferred  to  a  similar  test 
tube.  To  each  tube  is  added  water  to  the  7  cc.  mark;  2  cc.  of  molybdate- 
sulfuric  acid  solution  A;  and  1  cc.  of  dilute  stannous  chloride  solution. 
Each  is  mixed  without  delay.  Comparison  is  made  in  the  colorimeter  after 
1  minute,  ordinarily  setting  the  standard  at  20  mm.  Calculation:  20/read- 
ing  X  20  =  mg.  of  inorganic  P  per  100  cc.  of  saliva. 

III.  DISCUSSION 

The  total  phosphorus  of  the  saliva  was  found  to  be  somewhat  vari¬ 
able,  owdng  to  variation  in  the  inorganic  fraction.  Our  average  for 
twenty  salivas,  pooled  from  normal  adult  persons,  was  19.32  mg.  per 
100  cc.  of  saliva;  the  inorganic  was  18.54  mg.  per  100  cc.  giving  by 
difference  0.78  mg.  per  100  cc.  of  organic  phosphorus.  The  organic 
fraction  is  thus  only  4.03  percent  of  the  total.  The  total  phosphorus 
of  the  saliva  reported  by  Entin  and  Geikin  (2)  shows  (12  normal  cases) 
an  average  of  14.0  mg.  per  100  cc.  Their  organic  fraction  was  2.41 
mg.,  or  20  percent  of  the  total.  Rose  (6)  found  (153  cases)  an  average 
of  16.84  mg.  per  100  cc.,  of  which  2.5  mg.  were  organic,  equal  to  15 
percent  of  the  total.  By  our  method  we  were  not  able  to  find  an 
individual  saliva  that  gave  such  a  high  value. 

Since  we  could  find  only  a  questionable  trace  of  phospholipid,  and 
since  there  was  no  organic  phosphorus  in  the  acid-soluble  fraction 
of  the  saliva,  the  organic  fraction  (0.78  mg.  per  100  cc.)  represents  that 
in  nucleoprotein  or  glycoprotein  (mucin).  The  absence  of  organic 

•  The  dilute  stannous  chloride  solution  is  made  by  diluting,  1  to  200,  a  stock  solution 
containing  10  grams  of  stannous  chloride  (c.p.  crystals)  in  25  cc.  of  cone,  hydrochloric 
acid.  The  dilute  solution  is  discarded  once  a  week,  or  whenever  a  turbidity  forms,  and  a 
new  dilution  made  from  the  stock  solution. 
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acid- soluble  phosphorus  (including  also  pyrophosphate)  disclosed  that 
the  research  was  now  to  be  confined  to  the  inorganic  fraction. 

Table  1  shows  that,  for  normal  persons  between  the  ages  of  21  and  80 
years,  there  is  a  variation  of  inorganic  phosphorus  between  7.48  and 
19.99  mg.  per  100  cc.;  average,  17.50  mg.  Values  for  normal  children 
were  not  determined ;  but,  as  is  shown  below,  the  children  of  the  dental- 
caries  series  gave  no  higher  than  normal  values.  The  average  value 
of  Entin  and  Geikin  (2)  for  inorganic  phosphorus  (12  cases)  is  11.59 
mg.  per  100  cc.  of  saliva.  Rose  (b)  found  an  average  (153  cases)  of 
14.34  mg.  It  is  not  clear  w’hy  our  values  are  considerably  higher, 
except  that  our  average  is  for  normal  persons  between  the  ages  of  21 
and  80  years;  the  other  authors  do  not  state  the  ages.  Had  we  taken 
our  medical  students  only,  21  to  30  years,  our  average  would  have  been 
12.81  mg.  {table  1). 

In  the  dental-caries  series  {table  i),  representing  salivas  from  the 
Buffalo  City  Hospital  Clinic,  obtained  by  Dr.  Joseph  Dempsey,  greater 
variations  in  phosphorus  are  found.  The  range  is  from  4.76  to  37.74 
mg.  per  100  cc.  of  saliva.  The  lowest  value  (4.76)  was  from  a  child, 
but  the  average  (13.61)  for  the  ten  children  reported  is  not  far  from 
the  average  of  12.81  mg.  for  medical  students.  The  highest  value 
(37.74  mg.)  in  the  dental-caries  series  is  from  three  cases  61-70  years 
old.  The  corresponding  eleven  cases  of  normals  (61-80  years)  is 
32.39  mg.  The  average  for  all  dental-caries  cases  is  18.13  mg.  Thus 
it  is  concluded  that,  although  dental-caries  salivas  show  a  greater 
variation  than  those  of  normal  persons,  the  average  is  only  slightly 
higher;  namely,  3.5  percent;  and  it  is  questionable  if  there  is  in  reality 
any  difference. 

The  salivas  from  the  twenty-five  nephritics  were  obtained  at  ran¬ 
dom  from  patients  in  the  nephritic  wards  of  the  Buffalo  City  Hospital. 
The  average  is  the  same  as  for  normals;  but,  like  the  dental-caries 
salivas,  a  greater  variation  is  shown.  Although  one  saliva  had  a 
phosphorus  content  of  39.29  mg.  per  100  cc.,  there  were  no  others 
above  22.12  mg.  The  average  nephritic,  then,  shows  no  increase  in 
salivary  phosphorus. 

Since  in  this  research  no  blood-phosphorus  determinations  were 
made,  we  do  not  dispute  the  conclusion  of  Entin  and  Geikin  (2)  that 
“there  is  a  parallelism  between  the  inorganic-phosphorus  content  of 
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the  blood  serum  and  saliva,  though  the  latter  is  not  always  grossly 
expressed.”  But  from  table  1  we  may  conclude  that  the  inorganic 
phosphorus  of  the  blood  is  rarely  expressed,  even  grossly,  in  the  saliva. 
And  this  is  to  be  expected  when  one  considers  that,  so  far  as  nephritics 
are  concerned,  in  the  severe  cases  only  does  the  serum  phosphate 
double  or  triple. 

Table  2  shows  saliva-phosphorus  values  for  the  writer,  on  three  differ¬ 
ent  days  and  at  different  times  of  each  day.  The  average  figures  are 
represented  as  a  curve  on  fig.  1,  w’hich  also  contains  single-day  curves 
for  seven  other  normals,  together  with  the  average  curve  for  the  eight 
normals.  The  curves  do  not  show  any  regular  variation  in  salivary 
phosphorus  during  the  day,  and  there  is  no  evident  effect  of  food  in¬ 
take,  W’hich  was  the  habitual  one  for  each  person.  Since  there  was  no 
regular  trend  in  the  salivary-phosphorus  concentration  on  account  of 
food  intake,  no  experiments  were  made  in  which  the  food  was  regu¬ 
lated.  Previously  the  writer  had  thought  that  experiments  in  which 
the  diet  was  regulated  would  perhaps  be  required. 

No  experiments  were  made  to  determine  whether  phosphate  intake 
by  itself  would  influence  the  salivary  phosphorus.  Entin  and  Geikin 
(2)  administered  calcium  chloride  and  found  negligible  increase  in 
inorganic  phosphorus. 

IV.  SUMMARY  AND  CONCLUSIONS 

Of  the  phosphorus  in  the  saliva  of  normal  persons,  persons  having 
dental  caries,  and  nephritics,  96  percent  is  present  as  inorganic  ortho¬ 
phosphate,  the  remainder  is  in  protein  combination  (mucin). 

The  inorganic  phosphorus  increases  slightly  but  definitely  with  age. 

There  is  an  appreciable  variation  for  the  same  individual  during 
the  day  and  on  different  days. 

In  phosphate  content,  the  average  saliva  of  persons  having  dental 
caries  is  not  appreciably  different  from  normals,  but  greater  variations 
are  shown  in  individual  cases.  The  same  is  true  for  nephritic  persons. 

Average  values  for  inorganic  phosphorus  are:  normals  17.50  mg., 
dental  caries  18.13  mg.,  and  nephritics  17.54  mg.,  of  phosphorus  per 
100  cc.  of  saliva. 

There  is  no  reason  to  believe  that  the  phosphorus  of  the  saliva 
plays  any  role  in  dental  caries. 
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I.  INTRODUCTION 

Because  one  theory  of  the  etiology  of  dental  caries  involves  the 
action  of  acids  on  the  inorganic  constituents  of  dental  enamel,  numer¬ 
ous  attempts  have  been  made  to  determine  the  effect  of  pH  on  the 
solubility  of  dental  enamel.  Various  necessary  precautions  have  been 
neglected,  however,  so  that  many  questionable  results  have  been 
obtained.  In  this  work  we  have  attempted  to  control  certain  factors, 
and  to  refine  other  phases  of  the  technique,  in  order  to  eliminate  the 
sources  of  the  various  discrepancies  that  may  occur  in  a  study  of  this 
type,  and  thus  justify  our  conclusions. 

Rodriguez  (15)  failed  to  obtain  decalcification  of  the  enamel  at 
pH  3.8,  after  immersing  a  tooth  in  the  acidic  solution  for  ten  weeks. 
McIntosh,  James,  and  Lazarus-Barlow  (11),  after  keeping  teeth  in 
nutrient  broths  for  thirty-four  weeks,  concluded  that  enamel  did  not 
dissolve  in  a  medium  having  a  pH  above  4.0.  Hartzell  and  Larson 
(8),  using  lactic  acid  solution  at  pH  2,  obtained  slight  decalcification 
following  a  four-month  exposure  of  the  teeth  to  the  acid  solution. 
However,  they  noted  that  teeth  decalcified  at  pH  7.5.  The  fault  in 
the  methods  used  by  the  foregoing  is  that  whole  teeth  were  placed  in 
the  acidic  solutions,  which  were  not  buffered.  It  is  evident  that  de- 

^  A  preliminary  report  was  presented  at  the  Ninth  General  Meeting  of  the  Interna¬ 
tional  Association  for  Dental  Research,  Memphis,  Tenn.,  March  21-22,  1931:  Journal 
of  Dental  Research,  1931,  xi,  p.  470. 
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calcification  will  proceed  at  the  expense  of  the  hydrogen-ion  concen¬ 
tration.  Bunting  and  Palmerlee  (1)  improved  on  the  previous  meth¬ 
ods  somewhat,  by  shellacing  the  entire  tooth,  leaving  only  a  small 
area  exposed  to  the  acidic  solution.  By  this  method,  decalcification 
was  obtained  at  pH  4.0  in  eleven  days,  and  at  pH  5.0  in  four  and  one- 
half  weeks.  Friesell  and  Vogt  (6),  using  concentrations  of  acids  hav¬ 
ing  approximately  the  same  pH  as  that  of  the  saliva  (lactic  acid 
1-1,100,000,  which  they  say  has  a  pH  of  about  6.6),  obtained  decalci¬ 
fication  at  this  ix)int.  They  allowed  the  acid  to  flow  constantly  over 
the  tooth.  All  these  methods  were  mere  qualitative  tests;  that  is,  no 
attempt  was  made  to  determine  the  extent  of  decalcification.  Action 
of  the  acid  on  the  enamel  was  determined  by  the  macroscopic  presence 
of  etched  or  decalcified  areas.  Thurlow  and  Bunzell  (19)  used  various 
acids,  both  organic  and  inorganic,  to  determine  the  effects  of  each  on 
the  solubility  of  the  enamel.  The  pH  of  the  acids  used  was  not  taken. 
They  concluded  that  the  ease  with  which  various  acids  attack  enamel 
does  not  depend  upon  the  normality  of  the  solution,  but  rather  upon 
the  acid  itself.  They  list  in  the  order  of  their  activity  the  following 
acids;  nitric,  hydrochloric,  phosphoric,  tartaric,  malic,  lactic,  citric, 
acetic,  hydrofluoric,  and  sulfuric.  They  also  concluded  that  the  effect 
of  the  acid  was  not  dependent  wholly  upon  the  solubility  of  the  cal¬ 
cium  salt  formed,  as  they  say  acetic  acid  has  a  comparatively  small 
effect,  although  calcium  acetate  is  quite  soluble.  They  evidently 
failed  to  take  into  account  the  dissociation  of  these  acids.  The 
activity  of  the  acids  used  in  decalcifying  the  enamel  may  be  predicted 
from  their  dissociation  constants.  Thus  nitric  and  hydrochloric,  both 
strong  acids,  almost  totally  dissociated,  would  be  expected  to  head 
the  activity  list.  Phosphoric  acid  has  a  dissociation  constant  of  1.1  X 
10”*  for  the  first  hydrogen;  tartaric  acid  has  a  primary  dissociation 
constant  of  1.1  X  10”®;  malic  acid,  a  primary  dissociation  constant  of 
4  X  10‘*;  etc.  This  also  explains  why  acetic  acid  has  much  less  effect. 
It  follows  in  the  order  indicated  by  its  dissociation  constant  which  is 
1.86  X  10“ The  calcium  salt  formed  by  the  reaction  is  important, 
as  the  insolubility  of  calcium  sulfate  and  calcium  fluoride  is  sufficient 
to  retard  the  further  decalcification  of  the  enamel. 

McC.'lelland  (12)  appears  to  have  been  the  first  to  use  buffered  solu¬ 
tions  in  a  study  of  this  type.  Unfortunately  he  does  not  state  what 
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bufTcrs  were  used.  His  method  consisted  in  immersing  pieces  of 
enamel  in  the  buffered  solutions  for  variable  periods,  and  determining 
the  effect  on  the  enamel  by  a  loss  of  weight  of  the  piece.  He  reports 
no  dissolution  over  pH  6.1.  If  a  phosphate  buffer  was  used  in  this 
range,  our  results  explain  why  he  did  not  get  decalcification.  Robb 
and  co-workers  (14),  and  McClendon  (13),  took  into  consideration 
the  effects  of  calcium  and  phosphorus  ions  in  the  decalcifying  solution. 
In  an  attempt  to  dissolve  apatite,  which  closely  resembles  dental 
enamel,  in  an  artificial  non-protein  saliva  containing  the  normal  con¬ 
tent  of  calcium  and  phosphorus,  they  concluded  that  enamel  would 
not  dissolve  in  a  normal  saliva  having  the  usual  content  of  these  ions. 
Forbes  (5)  has  also  suggested  that  calcium  and  phosphorus  are  addi¬ 
tional  factors  to  be  considered.  The  recent  experimental  results  of 
Karshan,  Krasnow,  and  Krejd  (10),  on  the  calcium  and  phosphorus 
in  the  saliva  as  related  to  the  incidence  of  dental  caries,  showed  a 
slightly-less-than-average  calcium  for  carious  cases;  the  same  was  true 
for  phosphorus,  to  a  greater  extent.  The  extremes  in  each  group, 
however,  overlap  and  they  do  not  attempt  a  positive  conclusion. 

II.  TECHNIQUE  AND  METHODS 

For  these  studies  we  have  attempted  to  control  the  following  fac¬ 
tors:  (a)  Area  of  enamel  exposed  to  solution.  (6)  Constancy  of  pH. 
(c)  Effect  of  calcium  and  phosphate  ions  already  in  solution,  (d) 
Rate  of  mixing  of  enamel  and  solution.  While  temperature  control 
was  not  feasible  with  the  mixing  apparatus  used,  the  consistent  checks 
obtained  on  different  days  indicate  that  the  temp)erature  was  suffi¬ 
ciently  constant  to  yield  comparable  results.  The  enamel  was  not 
allowed  to  come  to  equilibrium  with  the  various  solutions.  It  seemed 
most  desirable  to  know  the  initial  rate  of  decalcification,  as  the  saliva 
bathing  the  teeth  is  constantly  changing.  For  this  reason  quantita¬ 
tive  rather  than  qualitative  analyses  have  been  made.  Normal 
human  enamel  was  taken  from  non-carious  teeth,  of  unknown  history; 
they  were  dried  in  a  vacuum  oven  heated  by  n-butanol,  B.P.  117®C, 
for  approximately  six  hours.  Enamel  was  then  chipped  from  the 
teeth,  adherent  particles  of  dentin  removed  by  grinding,  and  the 
enamel  ground  to  a  powder  in  a  mortar.  These  buffers  were  prepared 
according  to  directions  given  in  the  International  Critical  Tables, 
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vol.  1,  p.  81,  and  the  pH  checked  by  the  quinhydrone  electrode  method: 
(1)  Acetate;  pH  range,  3.9-4.95.  (2)  Phthalate;  pH  2.3-5.6.  (3) 
Phosphate;  pH  6.6-7. 7.  (4)  A  new  maleate  buffer  was  devised  to 
provide  one  near  the  neutral  range  that  did  not  contain  phosphate  or 
calcium  ions.  It  had  the  pH  range  of  4.7-6.8,  and  will  be  described 
in  a  future  article.  Blank  tests  for  calcium  and  phosphorus  were  made 
on  each  buffer  solution. 

An  analysis  of  a  sample  of  this  enamel  mixture  was  carried  out  by 
dissolving  100  mg.  in  a  hydrochloric  acid  solution,  diluting  to  100  cc. 
in  a  volumetric  flask,  and  determining  the  calcium  by  the  Clark- 
Collip  (2)  modification  of  the  Kramer-Tisdall  method,  using  a 
micro-burette.  Phosphorus  was  determined  by  the  method  of  Fiske 
and  Subbarrow  (4).  The  analysis  was  done  in  triplicate,  with  these 
results: 


Ca 

Average 

P 

Average 

36.54 

16.3 

36.52 

36.54  mg.  (100  cc.) 

16.5 

16.4  mg.  (100  cc.) 

36.55 

16.4 

This  gives  a  Ca:P  ratio  of  2.23.  The  theoretical  ratio  for  Ca3(P04)2 
is  1.93;  for  CaHP04,  1.29;  for  CaC03-2Ca3(P04)2,  2.26;  and  for 
CaC08-3Ca3(P04)2,  2.15,  according  to  the  formula  assigned  by  Gass- 
mann  (7 )  and  Taylor  and  Sheard  (18) .  This  is  in  accord  with  the  con¬ 
clusions  of  Roseberry,  Hastings  and  Morse  (16)  that  the  calcium  salts 
of  bone  and  enamel  may  be  represented  by  the  formula  (CaC03) 
«Ca8fP04)2,  where  n  is  not  less  than  2  nor  greater  then  3. 

ITie  regular  procedure  in  these  studies  was  as  follows:  50  mg.  of 
the  powdered  enamel  (weighed  to  ±0.1  mg.)  were  transferred  to  a 
test  tube  to  which  the  buffer  was  added  from  a  10  cc.  pipette.  The 
test  tube  was  stoppered  with  a  paraffined  cork  and  placed  in  a  shaking 
machine,  which  mixed  the  contents  at  a  uniform  rate  for  a  definite 
period  of  time.  The  tube  was  then  removed  from  the  shaker  and 
contents  filtered  by  suction.  Two-cc.  portions  of  the  filtrate  were 
analyzed  in  duplicate  for  calcium.  Phosphorus  analyses  were  made 
occasionally  to  determine  the  Ca:P  ratio.  However,  it  was  found 
difficult  to  get  gfX)d  checks  for  this  ratio;  at  first  it  seems  much  too 
large,  then  approaches  a  constant.  This  variation  is  being  further 
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investigated.  The  enamel  and  buffers  were  shaken  for  periods  vary¬ 
ing  from  65  seconds  to  6  hours,  to  determine  the  effect  of  time  on  the 
solubility  {table  1  and  fig.  1).  It  will  be  noted  that  enamel  dissolved 
rapidly  during  the  first  few  minutes,  after  which  the  rate  of  solution 
decreased  greatly.  This  might  have  been  due  to  several  things; 


Fig.  1.  Velocity  of  Solubility  of  Enamel  at  Various  pH  V'alues  in  .Acetate  or 

Male  ATE  Buffers 

(a)  The  solutions  were  not  well  buffered  and  a  change  of  hydrogen- 
ion  concentration  took  place.  The  pH  of  the  buffers  was  tested  after 
reaction  with  the  enamel,  but  this  did  not  vary  over  0.02  pH-unit, 
which  is  negligible. 

{b)  The  very  smallest  particles  of  enamel  dissolved  rapidly  at  first. 


TABLE  1 

-  Fifty  mg.  of  pondered  enamel  shaken  nith  10  cc.  of  buffer  (compare  with  table  2) 


Bunxs 

pH 

Ca 

AVSRAGX 

Ca 

BUFFSK 

pH 

Ca 

AVBXAGX 

Ca 

mg. 

{too  u.) 

mg. 

(too  cc.) 

mg. 

(too  cc.) 

mg. 

{too  cc.) 

Phthalate,  at  4 

2.38 

107.1 

106.5 

Acetate,  at  1  hour 

3.92 

77.45 

77.32 

hours 

106.0 

78.30 

3.12 

65.9 

66.4 

4.25 

61.52 

61.51 

66.9 

61.50 

3.60 

53.6 

53.2 

4.63 

42.37 

42.33 

52.7 

42.29 

4.12 

35.8 

35.7 

4.96 

25.75 

25.76 

35.6 

25.77 

4.72 

23.3 

23.3 

Maleate  at  1  hour  , 

5.83 

6.28 

6.23 

23.3 

6.18 

5.10 

16.2 

16.15 

6.70 

4.34 

4.40 

16.1 

4.46 

5.6 

8,83 

8.81 

6.95 

3.21 

3.31 

8.80 

3.40 

Acetate,  at  five 

3.92 

50,58 

50.8 

7.17* 

2.24 

2.25 

minutes 

51.06 

2.27 

4.25 

37.99 

37.9 

7.67* 

1.83 

1.80 

37.87 

1.77 

4.63 

22.99 

22.99 

7.80* 

1.60 

1.60 

— 

1.61 

4.96 

16.09 

16.1 

Maleate,  at  fifteen 

6.70 

4.17 

4.14 

16.10 

minutes 

4.11 

Acetate,  at  fif- 

3  92 

62.75 

62.95 

6.95 

3.38 

3.35 

teen  minutes 

63.15 

3.32 

4.25 

47.55 

47.85 

Maleate,  at  five  min- 

6.70 

3.11 

3.19 

48.15 

utes 

3.27 

4.63 

31.95 

32.12 

6.95 

2.53 

2.49 

32. 3C 

2.45 

4.96 

19.9' 

19.95 

(Distilled  water),  at 

1.17 

1.16 

1 

19. 9e 

> 

3  hours 

1.15 

*  These  solutions  were  not  well  buffered. 


282 


enamel:  solubility 


283 


This  however  was  not  deemed  important,  a  calculation  showing  that 
a  10  per  cent  loss  of  weight  resulted  in  only  a  3  per  cent  loss  of  area. 

(c)  The  total  area  of  the  particles  was  reduced.  This  also  is  a 
negligible  factor  for  the  reason  given  above  {b). 

(d)  Mass-action  effect  of  calcium  and  phosphate  ions  derived  from 
the  dissolved  enamel.  The  buffers  were  at  no  time  saturated  with 
respect  to  either  of  these  ions,  as  is  shown  below. 

(e)  The  resulting  calcium  salt  was  insoluble  and  coated  the  enamel 
particles.  To  test  this,  100  mg.  of  powdered  enamel  were  treated 


TABLE  2 

Fifty  mg.  of  powdered  sifted  enamel  {325  mesh)  shaken  with  10  cc.  of  acetate  buffer  {compare 

with  table  1) 


pH 

Tiia 

Ca 

AVERAGE  Ca 

Ca 

DITFZIXNCZ  BETWEEN 
SIFTEO  AND  UNSIFTED 
ON  THE  SAME  BUFFERS 

3.92 

mins, 

60 

mg.  {100  cc.) 

89.68 

89.82 

mg.  (too  cc.) 

89.75 

mg.  (too  cc.) 

plus  11.88 

4.25 

60 

75.01 

75.09 

75.05 

“  13.54 

4.63 

60 

54.65 

56.15 

55.40 

“  13.07 

4.96 

5 

22.23 

22.93 

22.58 

“  6  48 

4.96 

15 

24.52 

24.18 

24.35 

“  4.40 

4.96 

60 

32.78 

32.52 

32.65 

“  6  89 

with  20  cc.  of  a  maleate  buffer,  pH-6.7,  for  thirty  minutes.  The  solu¬ 
tion  was  filtered  and  50  mg.  of  fresh  powdered  enamel  were  added  to 
10  cc.  of  the  filtrate.  An  analysis  of  the  filtrate  gave  a  concentration 
of  4.44  mg.  Ca(100  cc.).  The  second  reaction,  run  for  thirty  minutes 
longer  (a  total  of  one  hour),  contained  7.20  mg.  Ca  (100  cc.),  the  cal¬ 
cium  already  present  in  the  buffer  having  a  retarding  effect  by  mass 
action.  After  drying,  50  mg.  of  enamel  filtered  from  the  original 
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reaction  were  mixed  with  10  cc.  of  fresh  pH-6.7  maleate  buffer  for 
thirty  minutes.  This  was  filtered  and  analyzed,  but  no  calcium  had 
been  dissolved.  Then  50  mg.  of  the  treated  enamel  were  ground  in  an 
agate  mortar  to  expose  new  surfaces,  and  treated  for  thirty  minutes 
wdth  10  cc.  of  fresh  pH-6.7  maleate  buffer.  This  solution  contained 
4.51  mg.  Ca  (100  cc.).  The  solubility  of  calcium  maleate,  as  given  by 
Weiss  and  Downs  (20),  is  2.49  g.  (100  cc.)  at  25°C.  This  seems  suffi¬ 
ciently  soluble  to  preclude  a  precipitation  of  calcium  maleate  on  the 


Fig.  2.  Effect  of  pH  on  Solubility  of  Enamel  in  Different  Buffers 


particles  of  enamel.  The  same  is  true  of  the  acetate  buffers,  calcium 
acetate  being  soluble  to  the  extent  of  43.6  g.  (100  cc.)  at  0°C. 

(f)  The  effect  of  the  organic  matrix  of  the  enamel.  This  seems  to 
be  an  important  factor.  At  first  decalcification  of  the  surface  proceeds 
rapidly;  but  as  the  calcium  salts  of  the  enamel  rods  are  removed,  de¬ 
calcification  proceeds  more  slowly  because  the  buffer  must  diffuse  to 
the  surface  of  the  rod,  and  the  products  of  this  reaction  must  diffuse 
outward.  The  organic  matrix  may  swell  somewhat  to  further  retard 
this  action.  Using  sifted  enamel,  after  the  first  rapid  reaction  the 
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enamel  dissolves  at  a  slow  constant  rate,  which  may  be  the  rate  of 
diffusion.  We  are  led  to  believe  that  the  marked  decrease  in  the  rate 
of  solution  is  due  to  the  presence  of  the  fine  organic  matrix  running 
through  the  enamel. 

To  determine  how  much  effect  uniformity  of  size  had  on  the  results, 
a  portion  of  enamel  was  sifted  through  a  325-mesh,  phosphor-bronze, 
screen  sieve,  and  treated  with  acetate  buffers  of  varying  hydrogen-ion 
concentrations  for  periods  of  different  duration.  The  results,  showing 
the  effect  of  pH  on  the  solubility  of  enamel,  are  given  in  table  2  and 

fig-  2- 


in.  DISCUSSION 


Some  of  the  following  assumptions  may  not  be  entirely  warranted, 
but  the  interesting  way  in  which  they  fit  the  experimental  data  seems 
to  justify  their  statement.  To  determine  how  closely  our  results 
agreed  with  those  of  a  theoretical  curve  for  Ca3(P04)s,  we  calculated 
the  theoretical  solubility  of  that  salt,  at  the  pH  values  we  were  in¬ 
terested  in,  by  means  of  the  equation  given  by  Holt,  LaMer  and 
Chown  (9),  which  may  be  expressed  as  follows: 

(P04“)  =  f  X  (P),  where 

^  _ K\K'2K', _ 

(H+)*  +  (H+)2K'x  -1-  (H+)K'iK'j  +  K'lK'jK',’ 

K'iK'2  and  K's  being  the  three  dissociation  constants  for  H3PO4. 
The  values  used  for  these  were  K'l  =  1  X  10~*,  K'*  =  1  X  10“^, 
and  K',  =  4  X  10-».  (P)  =  (H3PO4)  +  (H2PO4-)  +  (HP04“)  + 

(P04“),  or  the  molar  concentration  of  phosphate  ions.  Then,  if  the 
solubility  product  of  Ca3(P04)2  =  10'*^  as  given  by  Holt,  LaMer 
and  Chown  (9),  (Ca++)®  (P  X  f)“  =  1  X  10~”.  Let  x  =  molar  con¬ 
centration  of  Ca++.  Then  for  Ca3(P04)2,  2/3  x  =  molar  concentration 
of  P.  A  typical  calculation  to  find  the  solubility  of  Cas(P04)2,  at  a 
pH  of  7: 

^  _ 10-^  X  10-^  X  4  X  10-» _ 

”  10-2‘  +  10-i<  X  10-2  ^  10-2  X  10-2  X  10-2  4  X  10-2-' 


The  first  and  last  figures  may  be  dropped  from  the  denominator,  being 
negligible,  which  leaves 


4  X  10-22 
2  Xl0-« 


=  2  X  10-*  =  f 
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S.  P.  = 


x®  X  x*  X  4/9x(2  X  10-6)2  ^  10-27 
(x6)  (1.78  X  10-12)  =  10-27 
1  X  10-27 

=  0.562  X  10-16 


x*  = 


1.78  X  10-12 
X  =  8.9  X  10-6  moles  Ca  per  1. 
8.9  V  10-«  V  4000  =  8  .56 


In  this  way  the  solubility  of  Ca3(P04)2  at  pHs  5.0,  5.9,  6.7,  7.0,  7.5, 
and  8.0  were  calculated.  It  will  be  seen  that  the  theoretical  curve 
closely  approximates  the  experimental  findings  at  the  higher  pH  values, 
but  that  it  deviates  somewhat  as  the  pH  decreases.  It  will  be  noted, 
however,  that  as  the  experimental  conditions  are  improved,  so  that 
equilibrium  is  more  nearly  established  (i.e.,  using  sifted  enamel  or 
increasing  the  time),  the  results  more  closely  approximate  those  of 
the  theoretical  curve.  Holt,  La  Mer  and  Chown  (9)  also  found  that 
the  ion  products  in  serum  greatly  exceed  the  estimated  solubility 
products.  Thus  they  found  that  when  mixtures  of  Ca(OH)2  and 
H3PO4  were  shaken  at  38°C.,  in  solutions  approximating  in  their  con¬ 
tents  the  inorganic  solutes  of  blood  serum,  the  ion  product  w^as  10-27-2. 
In  horse  serum  shaken  with  Ca3(P04)2,  it  was  10-2®,  or  about  sixteen 
times  as  great. 

We  find  in  data  collected  by  Clark  and  Shell  (3),  in  a  series  of 
experiments  performed  to  determine  the  effect  of  diet  on  the  inorganic 
constituents  of  saliva,  that  the  maximum  amounts  of  calcium  and 
phosphorus  in  the  saliva  were  11  mg.  (100  cc.)  and  24  mg.  (100  cc.), 
respectively.  Starr  (17),  after  610  observations,  found  that  the  pH 
of  the  saliva  varied  from  pH  5.75  to  7.05,  but  86  percent  were  between 
6.35  and  6.80.  Assuming  an  average  of  6.7  for  the  saliva  containing 
the  aforementioned  quantity  of  calcium  and  phosphorus,  we  would 
have  an  ion  product  of  5.5  X  10-2®,  which  is  about  350  times  larger  than 
the  ion  product  of  Ca3(P04)2  of  10-27  2.  However,  if  the  ion  product  is 
calculated  at  the  lowest  recorded  pH,  an  ion  product  of  1.392  X  10-2® 
is  obtained,  which  is  only  about  0.9  as  large  as  the  ion  product  of 
10-27-2.  By  using  the  same  quantities  of  calcium  and  phosphorus, 
and  an  ion  product  of  IO-27  2^  y  may  be  calculated,  which  would 
indicate  the  pH  necessary  for  saturation  with  Ca3(P04)2,  having  these 
quantities  of  calcium  and  phosphorus.  This  was  carried  out;/  was 
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found  to  equal  3.6  X  10"^,  which  is  equivalent  to  a  pH  of  6.50.  This 
falls  well  within  the  average  value  of  the  pH  of  the  saliva. 

The  minimum  content  recorded  in  the  results  of  Clark  and  Shell 
(3)  was  4.6  mg.  Ca  (100  cc.)  and  7.8  mg.  P  (100  cc.),  which  gives  an 
ion  product  at  pH-6.7  of  7.06  X  10"*^,  which  is  larger  than  the 
normal  of  lO"^^  *.  If  this  ion  product  is  calculated  at  the  lowest  pH 
recorded,  an  ion  product  of  2.81  X  10"®°  is  obtained,  which  is  only 
about  0.002  as  large  as  the  normal  ion-product  of  10"®’  ®.  By  using 
these  quantities  of  calcium  and  phosphorus,  /  was  again  calculated 
and  found  to  have  a  value  of  1.3  X  lO"*  ®,  which  is  approximately 


TABLE  3 

Fifty  mg.  of  powdered  enamel  shaken  for  1  hour  with  10  cc.  of  maleaie  buffer  containing  Ca 

and  P  ions 


pH 

ANALYSIS  OF  OSIGINAL  BUFFER 

ANALYSIS  OF 
TREATED  BUFFER 

Ca 

Ca  DIFFERENCE 

AVERAGE  Ca 
DIFFERENCE 

Ca 

P 

mg.  {too  cc.) 

mg.  {too  cc.) 

mg.  {too  cc.) 

mg.  {too  cc.) 

mg.  {too  cc.) 

5.83 

none 

none 

6.28 

6.28 

6.23 

6.18 

6.18 

5.70 

none 

21.8 

4.66 

4.66 

4.57 

4.48 

4.48 

5.70 

5.64 

none 

9.35 

3.71 

3.82 

9.58 

3.94 

5.83 

8.23 

23.3 

8.89 

0.66 

0.72 

9.01 

0.78 

equivalent  to  pH-7.2.  This  is  not  within  the  range  of  pH  registered 
by  the  saliva,  so  it  may  be  said  that  an  individual  possessing  quanti¬ 
ties  of  calcium  and  phosphorus  equivalent  to  these  would  possess  a 
decidedly  under-saturated  saliva  with  respect  to  Ca3(P04)2.  If  this 
were  true,  it  would  seem  that  the  enamel  of  the  teeth  would  tend  to 
go  into  solution  to  make  up  this  deficit. 

Unfortunately,  the  pH  of  the  saliva  was  not  recorded  with  the 
results  of  the  calcium  and  phosphorus  analyses  in  the  data  of  Clark 
and  Shell  (3).  However,  from  their  recorded  average  composition 
of  saliva,  8  mg.  Ca  (100  cc.)  and  11  mg.  P  (100  cc.),  our  calculations 
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indicate  that  in  the  average  case,  the  saliva  is  at  least  saturated  with 
respect  to  calcium  and  phosphorus,  since  /  in  these  cases  is  equivalent 
to  pH-6.6,  which  is  nicely  within  the  average  pH-range  of  the  saliva 
as  recorded  by  Starr  (17).  Thus  it  may  be  said  that  in  saliva  posses¬ 
sing  a  pH  from  6.35  to  6.80,  the  enamel  of  the  teeth  would  not  dissolve 
since  the  saliva  is  already  at  least  saturated  with  respect  to  Ca3(P04)2. 

In  order  to  test  this  experimentally,  a  maleate  buffer  having  a  pH 
-5.83  was  made  up  containing  calcium  and  phosphorus  ions,  as  indi¬ 
cated  in  table  3. 

At  the  end  of  one  hour  of  shaking,  0.7  mg.  of  Ca  (100  cc.)  had  been 
removed.  Without  the  calcium  and  phosphorus  already  in  the  buffer, 
the  amount  dissolved  corresponds  to  6.2  mg.  Ca  (100  cc.),  or  nearly 
ten  times  as  much.  To  determine  the  effects  of  each  ion,  a  pH-5.70 
maleate  buffer  was  made  up  containing  calcium  ions,  but  none  of 
phosphorus;  a  buffer  of  the  same  pH  was  made  up  containing  phos¬ 
phate  ions  but  none  of  calcium.  Table  3  gives  the  results  of  these 
experiments.  As  w^as  expected,  either  calcium  or  phosphate  ions  alone 
are  effective  in  retarding  the  solution  of  enamel. 

Phosphate  buffers  of  the  pH-range  6.6  to  7.7  were  ineffective  in 
dissolving  the  enamel,  owing  to  the  high  phosphate-ion  concentration. 
Enamel  is  soluble  in  distilled  water.  The  results  of  the  experiment 
are  showm  in  table  1.  This  also  indicates  that  if  it  were  not  for  the 
protective  action  exerted  by  calcium  and  phosphorus  ions  in  the  saliva, 
the  enamel  would  gradually  go  into  solution  and  be  lost. 

IV.  SUMMARY  AND  CONCLUSIONS 

(1)  The  Ca:P  ratio  indicates  that  dental  enamel  is  not  pure 
Caj(P04)2,  but  rather  a  complex  salt. 

(2)  The  solubility  curve  for  Ca3(P04)2  is  comparable  to  those  for 
enamel,  indicating  a  similarity  of  composition. 

(3)  During  mixing  with  a  buffer,  pulverized  enamel  dissolves  rap¬ 
idly  the  first  few  minutes,  after  which  the  dissolution  is  markedly 
decreased. 

(4)  Sifted  enamel  more  closely  approaches  ideal  conditions  in  these 
experiments. 

(5)  Enamel  is  soluble  in  an  alkaline  liquid. 
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(6)  Saliva  is  at  least  saturated  in  respect  to  Ca3(P04)2  in  the  average 
case. 

(7)  Enamel  would  dissolve  in  the  saliva  if  it  were  not  for  the 
protective  action  exerted  by  the  calcium  and  phosphorus  ions. 
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STUDIES  IN  THE  ECONOMIC  ASPECTS  OF  DENTAL 
PRACTICE 

Publications  of  Research  by  the  Committee  on  the  Study  of 
Dental  Practice  of  the  American  Dental  Association* 

MARY  IRWIN 

University  of  Chicago  Press,  Chicago,  III. 

After  several  years  of  research  by  a  highly  trained  staff,  the  Com¬ 
mittee  on  the  Study  of  Dental  Practice  of  the  American  Dental 
Association  has  just  completed  three  of  its  projected  series  of  five 
studies  in  the  economic  aspects  of  dental  practice.  The  series  is 
being  published  by  the  University  of  Chicago  Press,  which  is  also 
publishing  the  studies  of  the  Committee  on  the  Costs  of  Medical  Care. 
The  Committee  on  the  Study  of  Dental  Practice  was  officially  created 
to  cooperate  with  the  Committee  on  the  Costs  of  Medical  Care  in 
various  research  studies,  and  also  to  meet  the  growing  demand  within 
the  dental  profession  for  specific  information  on  dental  economics. 
Herbert  E.  Phillips,  D.D.S.,  Chicago,  is  chairman  of  the  Committee 
on  the  Study  of  Dental  Practice.  The  other  members  are  R.  E. 
Denny,  Harold  J.  Leonard,  Guy  S.  Millberry,  and  C.  E.  Rudolph. 
The  complete  series  of  dental-economics  studies  is  indicated  below 
where  brief  summaries  are  also  presented. 

(1)  The  Practice  of  Dentistry  and  the  Incomes  of  Dentists  in  Twenty 
States:  1929.  Pp.  224.  By  Maurice  Leven,  Ph.D.  (Cloth,  $2.00.) 

(2)  The  Cost  of  Equipping  a  Dental  Office.  By  Dorothy  Fahs  Beck, 
M.A.  Pp.  40.  (Paper,  $1.00.) 

(3)  A  Study  of  Dental  Clinics  in  the  United  States:  1930.  By  Miriam 
Simons  Leuck,  M.A.  Pp.  107.  (Paper,  $1.00.) 

(4)  A  Further  Study  of  Dental  Clinics  in  the  United  States.  By  Miriam 
Simons  Leuck,  M.A.  (In  preparation.) 

(5)  The  Costs  of  Dental  Education.  By  Miriam  Simons  Leuck,  M.A. 
(In  preparation.) 

*  .\  related  but  independent  study  ot  The  H’ljy  of  Health  Insurance,  by  .4.  M.  Simons 
and  Nathan  Sinai,  will  be  reviewed  in  a  succeeding  issue. — [£</). 
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(1)  The  Practice  of  Dentistry  and  the  Incomes  of  Dentists  in  Twenty 
States:  1929.  By  Maurice  Leven.  Dentists’  education,  specializa¬ 
tion,  length  of  practice,  clientele,  working  time,  records,  fees  and 
collections,  were  analyzed  from  5,544  questionnaire  returns  from 
twenty  states.  Most  important  is  the  analysis  of  the  professional 
income  of  dentists,  with  reference  to  effects  of  age,  specialization, 
geographic  location,  and  size  of  city.  Information  of  major  impor¬ 
tance  in  this  report  is  summarized  below: 

In  1929  the  United  States  had  about  57,000  private  dental  offices,  which 
rendered  dental  services  to  nearly  24,500,000  different  patients  at  a  total 
cost  of  about  $446,000,000. 

The  average  gross  income  of  the  dentists  in  independent  private  practice 
in  the  United  States,  in  1929,  was  estimated  at  $7,860;  the  average  net 
income  approximately  $4,700.  (Fifty  percent  had  a  net  income  of  less  than 
$4,000,  80  percent  a  net  income  of  less  than  $7,000.) 

Approximately  14  percent  held  salaried  positions. 

About  3  percent  were  complete  specialists;  8  percent,  partial  specialists. 
Among  the  complete  specialists,  40  percent  were  in  the  field  of  oral  surgery; 
28  percent,  in  orthodontia.  The  incomes  of  complete  specialists  were  about 
twice  as  great  as  those  of  general  practitioners. 

The  peak  in  professional  income  is  reached  between  the  thirteenth  and 
twenty-fifth  year  of  practice,  depending  on  specialization  and  location;  after 
the  peak  is  reached,  income  begins  to  decline. 

Professional  expenses  of  dentists  absorbed  about  41  percent  of  their  gross 
professional  income. 

Practically  all  dentists  now  in  practice  have  had  at  least  three  years  of 
training  in  a  dental  school;  38  percent  have  had  four  years.  Post-graduate 
courses  have  been  taken  by  47  percent.  Prosthodontia  was  the  field  selected 
most  frequently  for  post-graduate  study;  24  percent  chose  oral  surgery. 

The  various  charges  for  specific  dental  work  are  recorded  statistically 
and  analyzed.  There  is  a  valuable  chapter  on  the  business  practice  of 
dentists  regarding  records,  bills,  and  collections.  Mr.  Leven  was 
formerly  a  statistician  with  the  U.  S.  Public  Health  Service,  and  is 
now  on  the  staff  of  the  Committee  on  the  Costs  of  Medical  Care. 

(2)  The  Cost  of  Equipping  a  Dental  Office.  By  Dorothy  Fahs 
Beck.  According  to  the  statistical  analysis  of  a  questionnaire  survey, 
dental  graduates  of  1930  spent  an  average  of  $2,867  when  first  equip¬ 
ping  their  offices  for  practice.  Some  reported  a  cost  as  low  as  $400; 
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one  dentist  spent  as  much  as  $8,200;  the  greater  number  expended 
about  $2,000.  Taking  the  average  of  $2,867  as  a  basis  for  subdivision : 
of  this  amount,  an  average  of  $2,313,  or  80.7  percent,  was  spent  for 
operating  room  and  laboratory  equipment;  $187,  or  6.5  percent,  for 
dental  supplies;  $162,  or  5.7  percent,  for  pluiiibing,  wiring,  etc. — a 
number  reported  no  expense  for  this  item,  stating  their  landlords  bore 
it.  The  cost  of  reception-room  furnishings  averaged  $139,  or  4.8 
percent;  some  spent  as  little  as  $50;  the  highest  expenditure,  $1,000, 
was  reported  by  three  1930  graduates.  If  this  total  initial  investment 
is  charged  6  percent  interest  annually,  and  if  10  percent  of  the  original 
investment  in  equipment  is  spent  yearly  for  repair  and  replacement, 
the  average  annual  charge  against  the  gross  income  for  interest  and 
depreciation  on  investment  for  equipment  would  be  $440.  There 
were  great  variations  in  the  amount  of  equipment  purchased.  In 
practically  all  cases,  dental  graduates  of  1930  equipped  themselves  at 
the  outset  with  a  dental  chair,  cabinet,  sterilizer,  dental  unit  or  dental 
engine,  and  dental  light.  About  70  percent  equipped  themselves  to 
perform  the  simpler  laboratory  tasks;  almost  half  purchased  x-ray 
machines.  Mrs.  Beck,  a  graduate  student  in  sociology  and  statistics, 
is  now  writing  a  Ph.D.  dissertation  on  the  development  of  the  dental 
profession  in  the  United  States.. 

(3)  A  Study  of  Dental  Clinics  in  the  United  States:  1930.  By 
Miriam  Simons  Leuck.  In  this,  the  first  nation-wide  survey  at¬ 
tempted  for  dental  clinics,  reports  were  obtained  from  1530  clinics. 
Every  state  in  the  Union  was  represented,  Pennsylvania,  Massachu¬ 
setts,  New  York,  Ohio,  and  New  Jersey  leading.  More  than  a  third 
of  the  clinics  were  located  in  cities  of  100,000  population  or  over,  but 
cities  of  every  size  were  represented.  These  clinics  cared  for  1,962,781 
patients  in  1930,  or  an  average  of  28  per  1000  of  city  population. 
Clinics  were  classified  into  those  serving  adults,  children,  or  both. 
Almost  one-half  (48  percent)  reported  clientele  composed  exclusively 
of  children;  more  than  16  percent,  that  their  service  was  for  adults 
only;  more  than  33  per  cent  served  both  adults  and  children.  These 
clinics  covered  a  wide  range  in  size,  the  smallest  serving  only  4  to  10 
patients  a  year,  while  several  served  over  75,000;  one  reported  service 
to  110,000  patients  in  1930.  A  total  of  3,314  dental  chairs  were 
devoted  to  clinic  service.  New  England  reported  by  far  the  largest 
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proportion  of  service  to  population.  More  than  62  percent  of  the 
patients  were  children. 

Almost  every  type  of  agency  appears  to  conduct  dental  clinics  in 
some  part  of  the  country.  Hospitals  control  many  more  individual 
clinics  than  any  other  single  type  of  administrative  body;  local  boards 
of  health  and  boards  of  education  are  also  leaders  in  sponsoring  such 
clinics.  “Federal  and  state  governments,  and  hospitals,”  the  author 
states,  “have  not  followed  any  general  program,  but  both  because  of 
the  large  amount  of  service  they  are  rendering  today  and  because  of 
their  possession  of  equipment,  they  cannot  be  overlooked  in  any 
valuation  of  the  future  of  clinic  dentistry.  Neither  industrial  clinics 
nor  lay  organizations,  judged  by  the  number  of  clinics  they  control  or 
the  number  of  chairs  in  their  possession,  bulk  large  in  the  general 
picture  as  it  exists  today,  but  their  entrance  into  a  field  so  alien  to 
their  primary  interests  assumes  great  importance  to  the  profession, 
viewed  in  the  light  of  an  experiment  by  groups  with  great  power  and 
resources.  The  dental  schools  and  societies  present  an  anomalous 
situation,  in  that,  controlling  only  8.9  percent  of  the  clinics,  they 
nevertheless  own  41.2  percent  of  the  chairs.  This  percentage  is  due, 
of  course,  to  the  vast  number  of  chairs  in  the  dental  schools.  Because 
there  is  no  unified  program  with  regard  to  clinic  service  in  the  dental 
profession  today,  the  part  which  this  group  plays  in  the  development 
of  that  service  or  which  it  may  play  in  the  future  cannot  be  evaluated 
at  present.”  Mrs.  Leuck  is  a  contributor  to  various  magazines  and 
newspapers,  and  is  the  author  of  “Fields  of  Work  for  Women.” 

(4)  A  Further  Study  of  Dental  Clinics  in  the  United  States.  By 
Miriam  Simons  Leuck.  In  this  volume  Mrs.  Leuck  makes  a  detailed 
study  of  about  750  clinics,  selected  from  those  in  the  earlier  survey, 
which  possessed  sufficiently  complete  records  to  make  such  further 
work  valuable.  The  number  of  dentists  engaged  in  clinic  service, 
their  rate  of  pay,  number  of  hours  of  work,  number  of  patients,  types 
of  service  rendered,  and  fees  charged,  are  the  principal  features 
studied.  This  book  will  probably  be  published  in  the  fall  of  1932. 

(5)  The  Costs  of  Dental  Education.  By  Miriam  Simons  Leuck  A 
study  of  the  costs  of  dental  education  is  in  progress  in  twenty  leading 
dental  schools.  The  entire  field  of  expenses  is  covered  in  this  record 
for  the  period  from  June,  1931,  through  June,  1932.  Publication 
will  probably  occur  in  the  fall  of  1932. 
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I.  INTRODUCTION 

The  attention  of  the  bacteriologist,  like  that  of  the  physicist,  has 
shifted  to  physical  aggregations  which  lie  well  beyond  the  ken  of  our 
eyes.  While  the  structure  and  behavior  of  the  atom  holds  the  atten¬ 
tion  of  the  physicist,  the  pathologist  finds  himself  wdth  a  host  of 
invisible  viruses,  the  structure,  nature,  and  behavior  of  w’hich  promise 
to  keep  him  occupied  for  some  time  to  come.  For  him  also  the  milli¬ 
micron  has  become  a  unit  of  measurement — a  unit  which  may  assume 
some  significance  for  us,  if  we  recall  that  an  ordinary  pyogenic  coccus 
one  micron  in  diameter  can  just  be  clearly  seen  under  a  good  micro¬ 
scope,  and  that  one-thousandth  the  diameter  of  this  coccus  is  a  milli¬ 
micron.  Observations  by  indirect  methods  of  measurement  during 
the  past  few  years  have  suggested  that  the  physical  magnitude  of  at 
least  some  of  these  ultrascopic  viruses  may  lie  between  the  limits  of 
5  and  25  millimicrons.  While  the  existence  of  filter-passing  viruses 
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has  been  recognized  for  some  time,  it  is  only  in  recent  years  that  we 
have  begun  to  realize  the  biological  and  pathological  significance  of 
them.  Nearly  forty  years  have  elapsed  since  the  discovery  by 
Iwanowski  (1892)  that  the  virus  of  tobacco-mosaic  disease — a  disease 
attended  by  a  peculiar  mottling  and  dw’arfing  of  the  affected  plants — 
is  capable  of  passing  the  pores  of  a  fine-porcelain  filter.  With  the 
passing  years  the  real  importance  of  Iwanowski ’s  discovery  has 
become  more  and  more  evident,  not  only  because  of  the  increasing 
number  of  disease  agents  that  seem  to  fall  into  this  category,  but  also, 
because  of  the  intricate  problem  as  to  their  actual  nature.  Approxi¬ 
mately  fifty  apparently  distinct  diseases  are  due  to  these  subvisible 
agents.  The  diseases  caused  by  them  fall  within  both  the  plant  and 
animal  kingdoms,  and  include,  to  mention  only  a  few,  mosaic  diseases 
of  plants  (more  than  160  species  of  plants  are  subject  to  this  virus), 
sacbrood  of  the  bee,  jaundice  of  silk  worms,  hog  cholera,  cattle  plague, 
salivary  gland  disease  of  guinea  pigs,  infectious  myxomatosis  of 
rabbits,  foot-and-mouth  disease  of  cattle  and  sheep,  Borna’s  disease 
of  horses,  Rous  sarcoma  of  the  chicken,  fowl  plague,  pox  diseases  of 
animals  and  man,  distemper  of  dogs,  hydrophobia,  poliomyelitis,  etc. 
New  viruses  continue  to  be  discovered.  Among  those  added  to  the 
list  in  recent  years  are  bacteriophage,  which  I  have  been  asked  to 
discuss  today,  the  virus  of  so-called  “parrot-fever”  or  psittacosis, 
and  of  yellow  fever.  Some  evidence  also  indicates  that  the  causal 
agents  of  common  colds  and  of  influenza  belong  in  this  category. 

To  the  pathologist  the  ultrascopic  viruses  are  of  interest  not  only 
because  of  the  distinctive  diseases  they  incite,  but  also  because  of  the 
possible  relationship  these  infravisible  agents  may  bear  to  the  most 
primitive  forms  of  life.  I  have  already  alluded  to  the  fact  that  some 
of  them  seem  to  be  of  an  exceedingly  low  order  of  magnitude — so  low, 
in  fact,  that  their  living  nature  has  been  seriously  challenged.  This 
challenge  apparently  rests  largely  on  a  belief  that  bodies  to  be  alive 
must  have  a  minimum  of  protoplasmic  materials.  It  is  difficult  for 
us  to  conceive  how  forms  much  smaller  and  simpler  in  structure  than 
those  on  the  very  border  of  optical  vision  can  exist,  the  smallest  of 
these  forms  presenting  very  little  to  distinguish  them  from  inert 
matter.  While  according  to  the  calculations  of  the  biochemist, 
bodies  which  lie  just  outside  the  range  of  microscopic  vision  may 
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present  a  fair  number  of  protein  and  other  colloidal  aggregates,  when 
one  considers  bodies  measuring  in  the  neighborhood  of  only  5  milli¬ 
microns,  as  is  apparently  the  case  with  some  of  these  viruses,  the 
number  of  such  aggregates  that  may  theoretically  be  contained 
appears  altogether  negligible.  One  may  therefore  well  ask  himself; 
are  the  viruses  in  question  non-living  agents,  exhibiting  only  out¬ 
wardly  the  attributes  of  living  forms;  or  is  the  ultimate  unit  of  “life” 
independent  of  the  complex  protoplasmic  system  that  biologists  hold 
is  an  inseparable  part  of  all  living  organisms? 

Until  comparatively  recent  times  filterable  viruses  have  been  quite 
generally  regarded  as  just  subvisible  bacteria.  This  view  still  seems 
to  be  entertained  by  some  bacteriologists.  To  my  mind,  however, 
such  a  view  is  not  tenable,  the  true  ultrascopic  viruses  being  clearly 
distinguishable  from  bacteria,  not  only  in  the  type  of  diseases  which 
they  induce,  but  also  in  other  respects  (Schultz,  1930).  In  this 
discussion  I  can  refer  only  to  several  of  the  more  outstanding  differ¬ 
ences  between  these  two  classes  of  disease  agents.  Passing  over  the 
question  of  the  relative  differences  in  magnitude,  on  which  mere  work 
needs  to  be  done,  we  note  such  apparent  differences  as  the  inability  of 
the  true  ultrascopic  viruses  to  grow  on  lifeless  culture  media.  There 
is  no  satisfactory  evidence  at  hand  that  any  of  the  true  ultrascopic 
viruses  are  capable  of  proliferation  except  at  the  expense  of  living 
cells.  The  only  success  attending  attempts  to  cultivate  these  agents 
outside  of  the  body  has  been  the  cultivation  of  some  of  them  in  tissue 
cultures.  Individual  species  of  bacteria  may  be  somewhat  stubborn 
with  respect  to  propagation  on  lifeless  culture  media,  but  we  must 
admit  that  as  a  class  they  yield  readily  to  cultivation  under  such 
conditions.  The  viruses  seemingly  are  not  only  entirely  dependent 
on  living  cells,  but  also  are  often  very  selective  in  the  types  of  cell 
they  parasitize.  The  virus  of  poliomyelitis,  for  example,  not  only 
limits  its  attack  to  man  and  certain  monkeys,  but  exercises  a  decided 
affinity  for  nervous  tissue,  affecting  primarily  the  motor-nerve  cells  in 
the  medulla  and  the  cord.  We  may  say,  then,  that  unlike  bacterial 
parasites  the  ultrascopic  viruses  depend  on  an  tw/racellular  rather  than 
an  interce\\u\a.T  existence.  Moreover,  many  of  them  cause  the  for¬ 
mation  of  so-called  inclusion  bodies  within  affected  cells — peculiar 
reaction-products  unknown  in  bacterial  infections.  Indeed  it  is 
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possible  to  infer  the  causal  relationship  of  a  virus  from  the  presence 
of  these  peculiar  inclusion  bodies  within  affected  cells.  I  need  only 
refer  to  the  diagnosis  of  rabies,  which  rests  largely  on  the  demonstra¬ 
tion  of  so-called  Negri  bodies  within  nerve  cells  of  the  brain.  Another 
significant  difference  between  virus  and  bacterial  diseases  lies  in  the 
type  and  duration  of  the  immunity  following  recovery.  While  last¬ 
ing  immunity  is  the  rule  following  recovery  from  virus  diseases, 
it  is  rather  the  exception  following  bacterial  diseases.  Moreover, 
it  appears  that  the  types  of  antibody  formed  in  the  convalescent  from 
a  virus  disease  differ  in  certain  fundamental  respects  from  those  fol¬ 
lowing  a  bacterial  infection.  These  differences,  I  believe,  suffice  to 
indicate  why  it  is  probably  not  correct  to  assume  that  viruses  repre¬ 
sent  ^^just  suhmicroscopic  bacteria” 

You  no  doubt  wonder  what  bearing  these  remarks  have  on  the 
subject  I  promised  to  discuss  today.  I  have  intentionally  “backed” 
into  my  subject,  hoping  that  these  preliminary  remarks  will  orient 
you  somewhat  regarding  the  relationship  of  the  agent  under  scrutiny, 
which  concerns  a  virus  that  attacks  bacteria.  Earlier  in  the  paper  I 
indicated  that  members  of  the  virus  group  are  capable  of  producing 
disease  in  a  varied  assortment  of  plants  and  animals.  We  may,  there¬ 
fore,  not  be  surprised  to  find  that  bacteria  themselves  are  included 
in  the  category  of  hosts  for  these  agents.  The  discovery  of  this 
remarkable  fact  goes  back  about  fifteen  years.  The  interest  this 
discovery  excited  is  reflected  by  the  fact  that,  in  the  interval,  more 
than  twelve  hundred  papers  have  not  only  substantiated  the  principal 
fact,  but  also  have  added  greatly  to  our  understanding  of  this  curious 
phenomenon.  The  first  observations  bearing  on  the  phenomenon 
were  made  by  the  British  scientist,  Twort,  in  1915.  While  engaged 
in  certain  studies  on  vaccinia  lymph  this  investigator  noted  on  some 
agar-plate  cultures  of  staphylococci,  grown  from  the  lymph,  peculiar 
glassy-looking  areas  in  the  midst  of  an  otherwise  opaque  turf  of  bac¬ 
terial  growth.  Microscopic  examination  of  these  areas  revealed  only 
granular  debris  without  formed  elements.  A  fragment  of  such  a 
glassy  area,  when  transferred  to  the  surface  of  a  young  agar-culture, 
led  to  a  similar  transformation,  which  spread  into  the  surrounding 
culture  from  the  point  of  contact.  Moreover,  filtrates  of  such  growths 
through  a  bacterial-retaining  “candle”  were  similarly  active,  even  in 


bacteriophage:  dental  infections  299 

high  dilutions.  No  further  observations  bearing  on  the  phenomenon 
were  made  until  1916,  when  d’Herelle  of  the  Pasteur  Institute,  in 
Paris,  initiated  his  long  series  of  notable  studies  on  the  phenomenon. 
At  this  time  there  came  to  the  hospital  of  the  Pasteur  Institute  an 
adult  suffering  from  a  severe  form  of  Shiga  dysentery.  During  the 
course  of  the  patient’s  illness,  d’Herelle  made  daily  cultures  of  the 
stools;  filtered  the  cultures  through  a  Chamberland  “candle;”  and, 
after  adding  a  few  drops  of  the  filtrate  to  young  broth-cultures  of  the 
causal  organisms,  placed  them  in  an  incubator  over  night.  Nothing 
unusual  was  noted  in  the  course  of  these  daily  performances  until 
one  morning  it  was  observed  that  the  broth  culture  prepared  in  this 
manner  the  previous  day  had  undergone  complete  clarification  during 
the  night.  Inquiry  revealed  that  the  patient  himself  had  greatly 
improved  and  was  on  the  road  to  recovery.  The  clarified  culture 
was  then  filtered,  and  a  few  drops  of  this  filtrate  added  to  a  second 
young-culture.  This  likewise  became  clear  in  due  time,  as  did  each 
succeeding  culture  under  the  influence  of  a  few  drops  of  the  filtrate 
of  the  previously  lysed  culture.  There  was  every  indication  that  the 
agent  responsible  for  the  clarification  of  these  cultures  increased  in 
concentration  at  the  expense  of  the  organisms  it  dissolved.  It  be¬ 
haved  in  this  respect  precisely  like  the  pathogenic  parasites  of  higher 
organisms — increasing  in  numbers  as  new  fuel  is  supplied. 

On  spreading  a  suspension  of  the  dysentery  bacilli  (to  which  he 
had  added  a  trace  of  lytic  filtrate)  on  an  agar  surface,  and  placing  the 
culture  in  an  incubator,  d’Herelle  noted  in  due  time  the  appearance 
of  small,  circular,  clear  areas  in  an  otherwise  uniform  turf  of  bacterial 
growth.  In  actual  numbers  they  were  related  to  the  quantity  of  the 
filtrate  added  to  the  bacterial  suspension  seeded  on  the  agar  surface. 
To  d’Herelle  the  appearance  of  these  plaques  offered  indisputable 
evidence  of  the  discontinuous  or  particulate  nature  of  the  agent,  a 
view  which  most  investigators  still  hold.  D’Herelle  regarded  the 
plaques  as  colonies  of  the  invisible  agent,  each  plaque  representing  the 
progeny  of  a  single  corpuscle  of  the  lytic  principle,  much  as  a  bacterial 
colony  represents  the  progeny  of  a  single  organism  deposited  on  the 
surface  of  a  solid  culture-medium.  Their  uniformity  in  size  was 
regarded  as  the  result  of  influences  not  unlike  those  that  determine  the 
size  of  bacterial  colonies.  We  know,  now,  that  the  normal  transpira- 
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tion  of  this  phenomenon  depends  in  a  measure  at  least  on  the  growth 
activities  of  the  bacteria  in  the  culture,  the  phenomenon  coming 
virtually  to  a  standstill  when  the  organisms  cease  to  multiply.  Since 
only  young,  growing,  and  dividing  cells  are  actively  affected,  it  is  easy 
to  understand  why  a  certain  uniformity  in  the  size  of  plaques  prevails. 
I  have  thrown  in  these  details  with  the  hope  of  conveying  a  clearer 
picture  of  the  basic  aspects  of  the  phenomenon.  Summing  up  his 
observations  d’Herelle  came  to  the  conclusion  that  the  agent  must 
be  an  invisible  living  parasite  multiplying  at  the  expense  of  the 
bacteria  lysed.  For  the  agent  he  coined  the  name  ‘‘bacteriophage  ” 
The  basic  observations  have  been  amply  confirmed  and  greatly  ex¬ 
tended  not  only  by  d’Herelle  himself  but  also  by  a  host  of  others. 
The  principal  controversy  in  connection  with  these  studies  relates 
to  the  theoretical  question  as  to  the  actual  nature  of  the  agent,  a 
question  that  extends  not  only  to  bacteriophage,  but  also  to  other 
viruses.  Of  all  the  theories  advanced  to  explain  the  nature  of  bac¬ 
teriophage,  none  seem  to  fit  the  sum  total  of  factual  observations 
better  than  d’Herelle’s  theory  of  a  living  virus,  whatever  may  be  the 
truth  as  to  the  actual  nature  of  this  agent  or  of  the  ultrascopic  viruses 
generally. 

Since  these  earlier  observations  were  described  much  information 
regarding  the  extent  of  the  phenomenon  among  bacteria  has  been 
accumulated.  (For  reviews  see  d’Herelle,  1926,  1930;  Brugnoghe, 
1927;  Hadley,  1928;  Twort,  1930;  Burnet,  1930;  Gardner,  1930.) 
Much  of  this  information  we  owe  to  d’Herelle.  I  have  time  to  touch 
on  only  the  leading  facts.  In  the  first  place  it  has  become  evident 
that  the  action  of  bacteriophage  is  very  wide-spread  among  bacteria, 
markedly  different  species  being  subject  thereto.  This  includes  not 
only  various  members  of  the  intestinal  group  of  microorganisms,  but 
also  such  organisms  as  the  common  pyogenic  cocci  and  members  of 
the  hemorrhagic  septicemia  group.  Even  free-living  bacteria,  thermo- 
philes  (heat  loving)  and  psychrophils  (cold  loving),  have  been  found 
subject  to  the  phenomenon.  The  ease  with  which  bacteriophage  may 
be  found  for  different  bacterial  species  differs  considerably.  It  is  a 
simple  matter  to  secure  “phages”  active  for  members  of  the  colon 
group;  more  difficult  to  find  “phages”  active  for  staphylococci; 
especially  difficult  for  streptococci  and  pneumococci.  Of  importance 


bacteriophage:  dental  infections  301 

is  the  fact  that  “phages”  recovered  for  any  bacterial  species  are  more 
or  less  specific  in  their  action,  which  is  often  restricted  to  only  a  few 
strains  of  a  given  species.  This  is  particularly  true  of  such  sp)ecies, 
as  B.  coli.  In  the  case  of  a  few  bacterial  species,  such  as  B.  dysenteriae 
and  B.  pestis,  more  uniformity  in  the  susceptibility  to  a  given  “phage” 
is  noted,  a  “phage”  active  on  one  strain  tending  to  be  equally  active 
on  all  others  of  the  species.  I  refer  to  these  general  facts  for  the 
reason  that  they  have  a  distinct  bearing  on  the  therapeutic  applica¬ 
tion  of  “phage,”  to  which  I  shall  refer  in  a  moment. 

Briefly,  now,  as  to  the  sources  of  “phages.”  I  mentioned  that 
Twort  had  isolated  his  lytic  principle  from  vaccinia  pulp.  This, 
however,  is  not  the  equivalent  of  saying  that  you  will  always  find  it 
there.  D’Herelle  isolated  his  first  antidysentery  “phage”  from  the 
stools  of  a  dysentery  convalescent.  Later  d’Herelle  isolated  “phages” 
from  the  feces  of  convalescents  from  different  infectious  diseases. 
The  high  incidence  of  such  findings  led  him  to  the  conviction  that 
“phage”  must  play  a  very  important  r61e  in  natural  recovery  from 
disease.  Moreover,  the  fact  that  “phage”  may  become  disseminated 
in  the  environment  of  a  convalescent  led  him  to  the  conclusion  that 
the  protective  influence  might  prove  as  contagious  as  the  disease 
itself,  and  that  epidemics  might  be  brought  to  a  stop  by  the  general 
distribution  of  “phage”  among  otherwise  susceptible  individuals. 
While  in  the  minds  of  other  investigators  such  a  relationship  is  doubt¬ 
ful,  the  convalescent  must  continue  to  be  regarded  as  a  potential 
source  of  “phage,”  especially  convalescents  from  enteric  diseases. 
“Phages”  may  also  be  recovered  from  the  feces  of  normal  man  and 
animals,  though  their  activity  is  more  restricted  and  of  a  lower  grade. 
D’Herelle  believes  that  the  “phages”  recoverable  from  normal  men 
and  animals  exist  in  symbiosis  with  normal  intestinal  flora;  that  these 
normal  protectors  adapt  themselves  to  the  pathogenic  invader;  and 
once  this  is  fully  accomplished  in  any  individual  case,  recover^'  follows. 
We  may  say,  then,  that  “phages”  are  recoverable  from  the  feces  of 
man  and  animals,  in  health  and  in  disease;  from  water,  soil,  sewage, 
or  anything  that  may  be  contaminated  with  feces.  Once  isolated  a 
“phage”  may  be  preserved  in  the  laboratory  by  the  simple  procedure 
of  regenerating  it  on  susceptible  organisms. 

Like  bacteria,  “phage”  exhibits  widely  different  degrees  of  viru- 
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lence.  Some  possess  the  capacity  to  lyse  bacteria  to  only  a  slight  or 
moderate  degree,  while  others  are  highly  active  from  the  moment  they 
are  isolated.  It  is  a  matter  of  considerable  interest  that  “phages” 
possessing  a  low  degree  of  activity  (or  virulence)  for  a  given  bacterium 
frequently  becomes  more  active,  or  virulent,  after  serial  passage  on  the 
particular  organism.  This  increase  in  virulence  has  been  regarded 
as  offering  conclusive  evidence  of  the  living  nature  of  bacteriophage, 
only  living  organisms  seeming  to  possess  this  capacity  of  adaptation. 
This  variation  in  the  capacity  to  lyse  bacteria  is  of  importance  when 
we  consider  the  application  of  bacteriophage  as  a  therapeutic  agent 
in  infectious  diseases,  for  it  is  apparent  that  a  “phage”  administered 
for  therapeutic  purposes  must  have  the  capacity  to  lyse  the  causal 
organism  to  an  unusual  degree,  not  only  in  the  test  tube,  but  also  in 
the  infected  area.  “Phage”-resistant  bacteria  promptly  make  their 
appearance  whenever  a  weakly  active  “phage”  leaves  a  residuum  of 
unlysed  organisms.  Students  of  bacteriophagy  refer  to  these  as 
“secondary  cultures.” 

n.  APPLICATIONS  OF  “PHAGE”  AS  A  THERAPEUTIC  AGENT 

While  many  of  the  studies  on  bacteriophagy  have  centered  around 
questions  of  more  theoretical  interest,  some  of  the  investigations  have 
dealt  with  possible  applications  of  bacteriophage  in  the  prevention 
and  treatment  of  infectious  diseases.  It  is  only  natural  that  a  sub¬ 
stance  which,  even  in  minute  quantities  is  capable  of  killing  and  dis¬ 
solving  bacteria  in  cultures,  and  yet  is  entirely  harmless  to  animal 
tissue,  should  be  investigated  as  a  potential  therapeutic  agent. 
D’Herelle  was  apparently  the  first  to  apply  bacteriophage  therapeuti¬ 
cally  (d’Herelle,  1921).  He  administered  it  to  seven  cases  of  Shiga 
dysentery,  and  noted  prompt  recovery  in  each.  Da  Costa  Cruz  in 
South  America  claims  to  have  supplied  more  than  ten  thousand 
ampules  of  “phage”  to  physicians  and  hospitals  in  Brazil,  where,  I 
understand,  this  form  of  therapy  is  now  routinely  employed  in  the 
treatment  of  bacillary  dysentery.  According  to  this  author  the 
results  of  “phage”  therapy  have  been  uniformly  good,  a  change  in  the 
clinical  picture  generally  resulting  within  twenty-four  hours  after  the 
“phage”  is  given  by  mouth.  Other  investigators  have  reported 
somewhat  similar  results  in  dysentery  (Pereira,  1924;  Spence  and 
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McKinley,  1924),  though  exceptions  may  be  cited  (Otto  and  Munter, 
1921;  Davison,  1922;  etc.).  Encouraging  results  in  the  treatment  of 
typhoid  fever  have  also  been  reported  (Beckerich  and  Hauduroy, 
1922;  Philibert  and  Hauduroy,  1923;  Hauduroy  and  Arsimoles,  1923; 
Alessandrini  and  Doria,  1924;  Smith,  1924;  Ricket,  Azerad  and 
Delarne,  1924;  Breton,  1930). 

Probably  the  most  extensive  studies  on  the  therapeutic  value  of 
“phage”  therapy  in  infectious  disease  have  been  carried  out  on  colon 
infections  of  the  urinary  tract.  In  reviewing  the  reported  clinical 
experiences  (Courcoux,  Philibert  and  Corday,  1922;  Beckerich  and 
Hauduroy,  1923;  Alphonsi,  1924;  Arloing,  Dufour,  Bouvier  and  Sempe, 
1924;  Philibert,  1924;  Lehndorff,  1924;  Frisch,  1925;  Zdansky,  1924, 
1925;  Sickenga,  1925;  Larkum,  1926;  Ravina,  1926;  Dalsace,  1926; 
Cowie,  1926;  Caldwell,  1928;  Krueger,  Faber  and  Schultz,  1930), 
one  cannot  help  feeling  that,  despite  the  irregular  trend  of  the  results, 
bacteriophage  has  a  definite  place  among  therapeutic  agents  available 
to  the  urologist  for  the  treatment  of  urinary  infections.  The  results 
have  been  more  uniformly  favorable  in  acute  than  in  chronic  urinary 
infections,  although  the  results  of  “phage”  treatment  in  acute  cases 
may  not  be  due  solely  to  the  action  of  “phage.” 

The  dentist  will  be  much  more  interested  in  the  results  of  treatment 
of  various  pyogenic  infections.  I  regret  that  with  the  exception  of 
several  cases  of  socket  infections,  of  the  more  severe  grade,  which  I 
have  seen  treated,  there  are  no  references  bearing  on  the  use  of  “phage” 
in  post-operative  infections  of  the  mouth.  There  are,  however,  a 
number  of  reports  bearing  on  various  pyogenic  infections  of  the  skin, 
wound  infections,  osteomyelitis,  etc.  Bruynoghe  and  Maisin,  as 
early  as  1921,  injected  “phage”  near  the  base  of  furuncles  and  car¬ 
buncles  of  six  patients,  and  noted  in  all  of  them  marked  improvement 
within  48  hours.  Gratia  soon  aftenvard  (1922)  reported  excellent 
results  in  about  forty  cases  of  staphylococcus  infection,  including 
furunculosis,  carbuncles,  and  subcutaneous  abscesses.  Good  results 
have  also  been  reported  in  the  treatment  of  furunculosis  and  carbuncles 
by  Larkum,  1928,  1929;  Raiga,  1929;  Alderson,  1930;  Crutchfield  and 
Staut,  1930;  and  others.  Gougerot  and  Peyre  (1924)  reported  very 
successful  results  in  the  treatment  of  sycosis,  while  Bazy  (1925), 
Sauve  and  Jacquemaire  (1929),  Rosemon  (1929),  Sauve  (1930),  and 
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others,  noted  very  fine  results  in  treatment  of  various  wound  infec¬ 
tions.  This  is  the  extent  of  clinical  experience  thus  far  recorded  in 
the  literature. 

III.  RESULTS  REPORTED  TO  THE  BACTERIOPHAGE  RESEARCH  LABORA¬ 
TORY  OF  STANFORD  UNIVERSITY 

In  order  to  facilitate  a  further  inquiry  into  the  merits  of  bacterio¬ 
phage  as  a  therapeutic  agent  in  infections,  we  initiated  in  our  depart¬ 
ment  about  two  years  ago  a  special  bacteriophage  service,  which  was 
made  available  to  physicians  in  the  state  under  two  conditions; 
namely,  (a)  cultures  of  the  causal  organism  should  be  sent  to  the 
laboratory  for  “phage”-susceptibility  tests  (only  in  the  event  we 
were  able  to  lyse  the  organisms  in  question  were  we  to  supply  bacterio¬ 
phage  for  therapeutic  trial);  and  (b)  the  physician  should  render 
reports  on  all  cases  treated.  This  has  enabled  us  to  serve  not  only 
as  a  supply  depot  for  “phage,”  but  also  as  a  clearing  house  of  informa¬ 
tion  relating  to  the  treatments,  as  revealed  by  the  reports  in  our  files. 
A  brief  review  of  these  reports  may  prove  of  interest. 

I  have  already  stated  that  much  of  the  work  reported  in  the  litera¬ 
ture  on  the  therapeutic  value  of  “phage”  relates  to  urinary  infections, 
particularly  cystitis  and  pyelitis  due  to  the  colon  bacillus.  This 
applies  also  to  our  work.  I  refer  to  these  results  because  they  bear 
on  the  general  question  of  the  merits  of  “phage”  as  a  therapeutic 
agent.  A  total  of  191  cases  bearing  on  the  treatment  of  colon  infec¬ 
tions  of  the  urinary  tract  were  reported;  of  these  40  were  acute;  the 
remainder,  chronic.  Of  the  40  acule  cases,  35  (87  per  cent)  responded 
promptly  to  the  treatments,  consisting  mainly  of  instillations  of 
“phage”  into  the  urinary  tract.  In  most  instances  the  improvement 
seemed  striking,  manifesting  itself  by  a  sharp  reduction  in  the  number 
of  pus  cells  in  the  urine,  together  with  a  disappearance  of  the  organ¬ 
isms,  both  occurring  within  a  period  of  forty-eight  hours.  Unfortu¬ 
nately,  we  do  not  know  how  many  would  have  cleared  up  spontane¬ 
ously,  with  or  without  simple  urinary  lavage,  within  the  period 
indicated.  Nevertheless,  it  seems  necessary  to  conclude  that  the 
prompt  recoveries  were  referable,  at  least  in  part,  to  the  direct  action 
of  “phage.”  The  results  for  the  chronic  cases  were  less  impressive. 
But  a  large  percentage  of  these  cases  suffered  more  or  less  significant 
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anatomic  disturbances  of  the  urinary  tract,  which  always  tends  to 
favor  the  persistence  of  an  infection.  Of  151  cases  in  this  series,  72 
(47  per  cent)  were  reported  cured  or  clinically  improved;  in  15  the 
infections  recurred  within  ten  days.  While  these  results  are  not 
very  impressive,  it  should  not  be  forgotten  that  chronic  urinary 
infections  frequently  persist  for  years  despite  intensive  therapy. 

The  reports  on  skin  and  wound  infections  reveal  a  similar  trend  of 
results.  Of  63  cases  of  furunculosis,  44  (70  per  cent)  were  decidedly 
helped  by  “phage.”  The  very  pronounced  shift  in  the  clinical  course 
of  a  goodly  number  of  these  cases  seems  to  leave  little  doubt  as  to  the 
therapeutic  relationship  of  the  “phage.”  Of  16  cases  diagnosed  as 
carbuncles,  14  responded  promptly  to  the  administration  of  “phage.” 
I  have  personally  observed  the  rapidity  with  which  severe  lesions  in 
several  cases  regressed.  Of  29  cases  of  acne  (a  skin  infection  in  which 
staphylococci  are  frequently  associated  with  the  primary  agent  as 
secondary  invaders),  15  (52  per  cent)  recovered  after  the  applications 
of  staphylococcus  “phage.”  Of  17  cases  of  assorted  wound  infections, 
including  phlegmon,  abscesses,  draining  sinuses,  etc.  (in  all  of  which 
Staphylococcus  aureus  appeared  as  the  chief  or  only  offender),  8  (47 
per  cent)  were  definitely  improved  by  “phage”  treatment.  Of  3 
cases  of  empyema,  due  to  staphylococcus,  2  were  greatly  benefited 
by  instillation  of  “phage”  into  the  pleural  cavity;  of  22  cases  of 
osteomyelitis,  5  seemed  to  be  clearly  benefited  by  these  treatments. 
Of  these  cases,  3  were  acute,  and  all  of  them  presented  Staphylococcus 
aureus  in  the  lesions.  It  must  be  admitted  that  interpretation  of 
results  in  infections  of  this  type  are  not  easily  made,  especially  when 
they  relate  to  the  more  chronic  cases.  The  results  in  staphylococcus 
septicemia  have  been  almost  uniformly  negative.  Of  9  cases,  all  but 
one  died  of  the  infection;  2  apparently  showed  improvement  for  several 
days,  after  which  they  suffered  relapses.  The  only  case  of  B.  coli 
septicemia,  considered  a  very  severe  case,  made  a  striking  recovery 
following  two  intravenous  injections  of  anticoli  “phage.”  The 
number  of  cases  treated  in  other  t)q)es  of  infections  is,  as  yet,  too  small 
to  warrant  mention.  I  present  this  general  analysis  of  the  reports 
already  sent  to  us  because  the  results  of  the  use  of  “phage”  in  pyogenic 
infections  of  soft  tissues  are  generally  favorable,  and  because  I  wit¬ 
nessed  several  rather  striking  responses  to  the  treatment  of  severe 
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postoperative  infections  of  the  soft  tissues  following  extractions  of 
teeth.  In  each  instance,  admittedly  few  in  number,  the  acute  inflam¬ 
mation  subsided  with  miraculous  rapidity,  leaving  the  patient  in 
comparative  comfort  at  the  end  of  24  hours.  I  offer  this  for  what  it 
may  be  worth.  More  observations  are  certainly  necessary  to  establish 
its  real  usefulness  in  infections  of  this  type. 

IV.  FACTORS  THAT  LIMIT  THE  THERAPEUTIC  APPLICATION  OF 

“phage” 

It  is  obvious  from  the  general  trend  of  the  results  reported  in  the 
literature,  also  from  the  case  reports  sent  to  our  laboratory,  that  there 
are  well-defined  limitations  to  the  usefulness  of  “phage”  as  a  therapeu¬ 
tic  agent.  Although  a  “phage”  may  actively  lyse  the  causal  organism 
in  the  culture  tube,  its  effectiveness  when  introduced  into  the  infected 
tissues  is  apparently  reduced,  possibly  in  part  by  the  interference 
interposed  by  the  exudate  and  by  tissue  colloidals  generally.  For 
this  reason  we  have  urged  the  liberal  use  of  “phage”  in  irrigating 
wounds,  as  well  as  in  the  treatment  of  infections  of  the  urinary  tract. 
This  would  apply  equally  to  infections  of  the  oral  cavity.  Another 
limitation  in  the  free  use  of  “phage”  as  a  therapeutic  agent  lies  in 
its  more  or  less  marked  specificity.  For  a  study  of  the  therapeutic 
merits  of  “phage,”  it  is  necessary  to  determine  by  preliminary  tests 
whether  or  not  a  suitable  “phage”  is  being  used.  Unless  this  is  the 
case,  one  can  never  hope  to  get  the  truth  relative  to  its  therapeutic 
merits.  For  practical  purposes  it  may  eventually  prove  feasible  to 
mix  a  sufficient  number  of  “phages”  to  insure  against  failure  in 
matching  the  causal  organism  with  the  proper  “phage.”  In  this  way 
we  have  prepared  anticoli-“phage”  mixtures  that  lyse  approximately 
80  per  cent  of  the  strains  as  they  come  to  us  for  “phage”-susceptibility 
tests.  We  have  a  staphylococcus  “phage”  that  is  similarly  active. 
Unfortunately,  so  far  as  the  pyogenic  cocci  are  concerned,  it  is 
extremely  difficult  to  find  “phages”  that  are  active  for  the  hemolytic 
streptococci.  We  have  worked  hard  during  the  past  year  to  isolate 
such  “phages,”  with  almost  negligible  success.  For  the  non-hemolytic 
strains  the  task  is  only  a  little  less  arduous.  These,  then,  are  a  few  of 
the  considerations  one  must  bear  in  mind  in  the  practical  application 
of  “phage”  therapy. 
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V.  THERAPEUTIC  ADMINISTRATION  OF  “PHAGE” 

A  few  words  regarding  the  administration  of  “phage”  and  the 
precautions  necessary  in  interpreting  the  results  of  “phage”  therapy, 
would  be  appropriate.  The  route  and  the  dose  depend  largely  on  the 
nature  of  the  infection.  In  enteric  infections,  such  as  dysentery,  it  is 
the  practice  to  administer  2-5  cc.  of  the  filtered  lysed  culture  in  a  glass 
of  water  by  mouth;  in  the  case  of  furunculosis,  carbuncles,  etc.,  the 
most  satisfactory  way  is  to  inject  subcutaneously  with  a  small  needle, 
fractions  of  1  cc.  near  the  base  of  the  lesion.  The  total  amount  in¬ 
jected  in  this  way  at  one  time  probably  should  not  exceed  2-3  cc. 
In  cystitis,  30-40  cc.  of  “phage”  filtrate  should  be  instilled  into  the 
bladder.  In  the  treatment  of  wounds,  the  best  procedure  consists  of 
using  the  “phage”  as  an  irrigating  fluid  and  as  a  moist  dressing.  Small 
amounts  should  also  be  injected  into  the  surrounding  soft  tissues,  and 
directly  into  the  infected  area.  There  is  no  hard  and  fast  rule  as  to 
dosage  in  “phage”  therapy,  the  “phage”  itself  being  entirely  harmless 
in  whatever  quantity  used.  There  may  be  some  local  reaction  due  to 
the  peptones  in  the  culture  medium,  but  in  the  majority  of  instances 
this  is  slight  and  of  no  consequence.  In  addition  to  “phage”  and  the 
peptones  in  the  medium,  the  lytic  filtrate  also  contains  a  small  residue 
of  incompletely  denaturized  bacterial  proteins,  to  which  vaccine-like 
activity  may  be  assigned. 

In  interpreting  the  results  of  “phage”  therapy,  one  should  move 
cautiously.  Only  well-defined  responses  within  reasonable  time¬ 
limits  should  be  regarded  as  referable  to  the  special  therapeutic 
procedure.  It  is  admittedly  difficult  to  interpret  the  results  in  a 
clinical  study.  But  there  is  this  advantage  in  reading  the  results  of 
“phage”  therapy;  namely,  it  may  be  laid  down  as  a  rule  that  if  there 
are  no  well  defined  results  within  24,  48,  or  at  most  72  hours — depend¬ 
ing  on  the  nature  and  extent  of  the  infection — none  are  to  be  looked 
for.  Responses  occur  promptly  or  not  at  all.  At  any  rate,  recoveries 
that  are  not  prompt  are  due,  as  a  rule,  to  influences  independent  of  the 
“phage”  treatment. 

VI.  CONCLUDING  REMARKS 

The  question  of  the  therapeutic  merits  of  bacteriophage  remains  to 
be  answered.  Some  of  the  results,  however,  suggest  that  it  may  be  of 
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real  value  when  properly  administered  in  certain  infectious  processes. 
This  seems  to  apply  particularly  to  local  pyogenic  infections  of  the 
staphylococcus  variety.  Bacteriophage  may,  therefore,  occupy  a 
place  among  the  useful  therapeutic  agents  in  dentistry,  particularly 
for  the  exodontist  and  the  oral  surgeon. 
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I.  SOME  LABORATORY  EXPERIMENTS  HAVING  A  DIRECT  BEARING  ON  THE 
USE  OF  ELECTRO-STERILIZATION 

J.  L.  T.  Appleton,  Jr.,  B.S.,  D.D.S. 

Technique 

To  25  cc,  of  tap  water,  in  a  steril  Erlenmeyer  flask,  were  added 
about  3  cc.  of  steril  bouillon  to  preserve  the  viability  of  microorganisms 
(Winslow  and  Brooke).  About  10  cc.  of  this  solution,  taken  into  the 
mouth,  were  swished  forcibly  back  and  forth  around  the  teeth  for 
one  minute,  and  the  resultant  bacterial  suspension  returned  to  the 
flask,  which  was  shaken  to  distribute  the  organisms  evenly.  Nutrient 
agar  (pH  7.6;  10  cc.  per  tube)  was  liquefied,  cooled  to  45°C.,  and  1  cc. 
of  steril  horse  serum  added.  Then  to  each  such  mixture,  1  cc.  of  the 
suspension  of  oral  microorganisms  was  added,  and  the  whole  poured 
into  steril  Petri  dishes,  each  of  which  contained  approximately  the 
same  number  of  microorganisms.  After  solidification  of  the  agar,  two 
lines,  50  mm.  apart,  were  marked  off  through  a  stencil  on  the  Petri 
dish,  to  determine  the  location  at  which  the  electrodes  were  to  be 
placed.  The  dishes  were  also  marked  for  identification  as  to  chemical 
used,  polarity,  control,  etc.  By  means  of  a  fine  capillary  pipet  with  a 
fiduciary  mark,  a  small  drop  of  the  chemical  to  be  tested  was  placed 
at  each  of  the  two  predetermined  places;  namely,  where  the  positive 

1  Read  before  the  Section  on  Pathodontia  of  the  First  District  Dental  Society  of  the 
State  of  New  York,  New  York  Academy  of  Medicine,  October  20,  1931. 
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and  the  negative  electrodes  were  to  be  applied.  Later,  the  chemical 
was  placed  directly  on  the  electrode  surface. 

The  electrodes,  30-gage  platinum  foil  cut  to  measure  5  mm.  square, 
were  mounted  on  stiff  copper-wires  connecting  them  with  the  circuit 
from  the  electrolyzer.*  After  the  electrodes  came  into  contact  with 
the  agar,  the  chemical  being  in  contact  with  both,  the  current  was 
turned  on  for  six  minutes.  The  strength  of  current  was  uniformly 
maintained  at  5  m.a.  In  this  manner  the  number  of  milliampere- 
minutes  (30)  was  invariably  the  same.  The  distance  between  the 
electrodes  (50  mm.)  remained  the  same  in  each  experiment.  The 
quantity  of  the  agent  tested  was  the  same  for  each  chemical.  The 
quantity  and  kind  of  inoculant  was  the  same  for  each  series,  and 
practically  the  same  for  all  the  series,  the  microorganisms  having  been 
taken  from  the  same  mouth  at  about  the  same  time  of  day  throughout 
all  the  experiments.  In  this  manner  an  effort  was  made  to  standard¬ 
ize  the  technique  as  far  as  possible.  At  least  one  control  was  used 
for  each  series  of  experiments,  unless  controls  were  unnecessary. 
After  a  24-hr.  incubation  at  37°C.,  the  area  in  which  no  bacterial 
colonies  could  be  seen,  with  the  aid  of  a  small  hand  lens,  was  marked-off 
with  a  red-paraffin  pencil.  This  part  of  the  work  was  done  by  one 
individual.  To  avoid  the  possibility  of  subconscious  prejudice,  he 
was  not  acquainted  with  what  had  already  been  done  to  the  plates 
he  was  marking. 

An  economical  method  for  permanently  recording  the  results  con¬ 
sists  in  placing  the  Petri  dish  upon  sensitized  photographic  paper  and 
obtaining  a  direct  print.  A  permanent  and  objective  record  is  thereby 
obtained.  From  these  prints,  the  area  free  from  bacterial  colonies 
was  calculated  by  still  another  person*  with  the  aid  of  an  Amsler 

planimeter;  or  by  the  formula  A  =  -  ab,  in  which  A  is  the  area  of  a 

regular  plane  figure,  and  a  and  b  are  two  perpendicular  symmetrical 

axes.  If  the  figure  is  circular,  the  area  is  given  by  A  =  -  a  X  a  = 

4 

=  0.785a*. 

4 


*  Grossman;  Dental  Cosmos,  1929,  Ixxi,  p.  708;  July. 

*  Mr.  A.  L.  Charny,  E.  E.,  Bell  Telephone  Laboratories,  Philadelphia,  Pa. 
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Chemical  solutions  investigated 

Halogen  compounds:  Sodium  chlorid,  0.85  percent.  Zinc  chlorid, 
2  percent.  Chloramin-T,  1  percent.  Camphor  and  paramonochlor- 
phenol,  3:2.  Potassium  iodid,  1  percent;  0.1  M.  Pregl’s  iodin,  F.S. 
lodagol,  F.S.  lodotrichlorid,  0.5  percent.  Tincture  of  iodin,  F.S. 
Lugol’s  iodin  solution,  F.S.  Zinc  iodid  (1  percent;  8  percent;  in  1 : 10 
dilutions  varying  from  0.1  Af  to  0.0001  M);  zinc  iodid  with  iodin  in 
varying  concentrations  and  combinations  from  0.1  M  to  0.0001  M 
each,  whenever  solution  could  be  obtained;  and  in  solutions  Nos.  2, 
3,  and  4,  as  suggested  by  Dr.  Hermann  Prinz.^  Silver  salts:  Silvol, 
5  percent.  Neosilvol,  5  percent.  Collargolum,  2  percent.  Arkase, 
F.S.  Heavy-metal  salts:  Metaphen,  1:5000.  Antiseptics  of  the  aro¬ 
matic  group:  Beechwood  creosote,  F.S.  Aristol  in  beechwood 
creosote,  5  percent.  Chinosol,  2  percent.  Essential  oils:  Pine  oil, 
F.S.  By  a  process  of  elimination,  chemicals  of  lesser  antibacterial 
effect  were  supplanted  by  those  of  greater  promise.  As  one  or  another 
chemical  was  found  effective,  various  combinations  were  tried  in  an 
effort  to  intensify  the  result.  Altogether  more  than  fifty  different 
combinations  and  concentrations  of  chemical  compounds  were 
investigated. 

Conclusions 

(1)  A  greater  antibacterial  effect  was  obtained  from  an  electrolyzed 
chemical  solution  than  from  the  same  solution  without  electrolysis. 

(2)  The  antibacterial  effect  was  distinctly  greater  at  the  positive 
pole. 

(3)  Zinc  iodid  has  a  greater  antibacterial  action  than  potassium 
iodid. 

(4)  Of  the  solutions  investigated,  an  electrolyte  of  zinc  iodid  with 
iodin — 0.1  M  Znia,  with  0.1  M  iodin — showed  the  greatest  anti¬ 
bacterial  effect. 

(5)  The  zone  of  sterility  obtained  is  not  due  to  a  change  in  pH  or 

*  These  solutions  had  the  following  composition: 

Solution  Zinc  ioiliil  loiiin;  co'st.  Water;  dist. 

No.  Paris  by  wiiht  Cc. 

2  8  4  100 

3  4  2  100 

4  6  3  100 
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in  the  temperature  of  the  culture  medium,  but  results  from  the  anti¬ 
bacterial  action  of  the  electrolyzed  chemical. 

(6)  The  antibacterial  effect  obtained  by  electro-sterilization  is 
bactericidal. 

(7)  The  antibacterial  effect  depends  upon  the  electrode  as  well  as 
the  electrolyte  used. 

(8)  A  zinc  electrode  gives  a  greater  antibacterial  effect  than  an 
iridio-platinum  electrode  when  the  electrolyte  used  is  sodium  chloride. 
When  the  electrolyte  is  zinc  chlorid,  or  a  zinc  iodid-iodin  solution, 
there  is  little  difference  in  the  degree  of  antibacterial  effect. 

(9)  Wipla  (V2A)  steel,  used  as  an  electrode,  caused  discoloration  of 
teeth. 

(10)  The  degree  of  antibacterial  action  is  proportionate  to  the 
number  of  milliampere-minutes  of  exposure. 

(11)  Under  identical  conditions,  a  greater  antibacterial  action  is 
obtained  when  a  single  electrode  is  used  than  when  multiple  electrodes 
are  used. 

This  study  has  been  aided  by  a  grant  from  the  Research  Fund  of 
the  Academy  of  Stomatology  of  Philadelphia.  The  full  evidence  for 
the  above  conclusions  is  contained  in  the  issues  of  Dental  Cosmos  for 
February,  March,  April  and  May,  1931. 

II.  CLINICAL  PROCEDURES  IN  ELECTRO-STERILIZATION 

Louis  I.  Grossman,  D.M.D.  (Rostock),  D.D.S. 

Our  study  was  undertaken  originally  to  determine  the  relative 
value  of  the  electro-sterilization  method  and  the  usual  method  of  root- 
canal  therapy  in  which  a  medicated  dressing  is  sealed  in  the  root 
canal.  The  purpose  was  to  develop  ultimately  an  efficient  yet  practi¬ 
cal  method  of  eliminating  periapical  infection.  The  data  presented 
by  Dr.  Appleton  (preceding  section)  answer  some  questions  of  impor¬ 
tant  clinical  significance  in  root-canal  therapy.  First:  Is  there  any 
advantage  in  using  the  electro-sterilization  method?  According  to 
both  experimental  and  clinical  data,  there  is  a  distinct  advantage  in 
that  a  greater  antibacterial  effect  is  obtained.  Experimentally,  as 
Dr.  Appleton  pointed  out,  for  the  same  root-canal  disinfectant, 
bacterial  inhibition  is  more  than  twice  as  great  with  electrolysis  as 
without  it.  Clinically,  it  has  been  possible  to  obtain  sterility  of  root 
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canals  by  the  electro-sterilization  method  after  the  usual  method  of 
root-canal  medication  had  failed.  Dr,  Werther,  of  the  University  of 
Pennsylvania  School  of  Dentistry,  using  electro-sterilization,  has 
succeeded  in  obtaining  22  negative  cultures  from  a  group  of  24  clinical 
cases  after  the  usual  routine  medication  had  yielded  only  positive 
cultures.  In  a  series  of  54  cases  treated  by  me  during  1926  to  1928, 
the  electro-sterilization  method  was  found  to  require  a  smaller  number 
of  treatments  than  the  ordinary  method  in  which  an  efficient  root- 
canal  disinfectant — camphorated  monochlorphenol — was  used.  It 
required  an  average  of  five  treatments  with  camphorated  monochlor¬ 
phenol  as  against  only  three  with  electro-sterilization.  The  electro¬ 
lyte  employed  in  this  series  was  either  sodium  chlorid  or  chloramin-T. 
Had  the  zinc  iodid-iodin  electrolyte,  which  was  developed  later,  been 
used,  it  is  very  probable  that  even  fewer  treatments  would  have 
produced  the  same  result,  because  the  latter  electrolyte  has  a  much 
greater  antibacterial  effect.  Therefore,  on  the  question,  does  electro¬ 
sterilization  present  any  advantage  over  the  usual  method  of  root- 
canal  medication,  the  following  conditions  have  been  established: 

(1)  In  vitro  experiments — an  increase  in  antibacterial  action  is 
effected  by  electro-sterilization. 

(2)  In  a  series  of  clinical  cases  of  approximately  the  same  degree 
of  periapical  involvement,  electro-sterilization  with  sodium  chlorid  or 
chloramin-T  resulted  in  negative  cultures  being  obtained  after  an 
average  of  three  treatments,  while  it  required  five  treatments  with 
camphorated  monochlorphenol  to  obtain  the  same  result. 

(3)  Where  camphorated  monochlorphenol  failed  to  dear  up  peri¬ 
apical  infection  in  another  group  of  cases  as  determined  by  culture, 
electro-sterilization  with  a  zinc  iodid-iodin  solution  yielded  negative 
cultures. 

Another  question  of  clinical  significance:  During  electro-steriliza¬ 
tion,  should  the  positive  or  the  negative  electrode  be  used  in  the  root 
canal?  In  the  past  there  has  been  much  disagreement  in  this  matter. 
Theoretically,  since  the  members  of  the  halogen  group  are  electro¬ 
negative,  the  greater  antibacterial  effect  would  be  expected  to  occur 
at  the  positive  pole.  There  is  a  popular  misconception,  however,  that 
because  iodin  is  electro-negative  it  should  be  repelled  from  the  nega¬ 
tive  pole  and  enter  the  periapical  tissue.  This  does  not  occur,  how- 
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ever,  because  an  electro-negative  ion  must  come  into  contact  with  a 
positive  electrode  to  be  set  free,  i.e.,  give  up  its  ionic  charge  and  be¬ 
come  active.  In  a  zinc  iodid-iodin  solution,  for  example,  iodin  is  at¬ 
tracted  to  and  liberated  by  the  positive  electrode;  at  the  negative  pole 
zinc  is  liberated.  Taking  a  simpler,  practical  illustration  of  this  phe¬ 
nomenon,  when  an  extracted  tooth  is  filled  with  a  sodium  chlorid  so¬ 
lution  and  the  current  is  turned  on  at  5  m.a.  for  about  three  to  five 
minutes,  a  distinct  odor  of  chlorin  wnll  be  detected,  provided  the  pos¬ 
itive  electrode  is  in  the  tooth.  When  the  electrodes  are  reversed  and  the 
negative  electrode  is  placed  in  the  tooth,  no  chlorin  odor  results  because 
chlorin  is  not  liberated  at  the  negative  electrode.  In  this  instance, 
we  are  dependent  upon  the  chlorin  liberated  in  statu  nascendi  around 
the  positive  electrode  for  disinfectant  action.  Similarly,  in  the  case 
of  a  zinc  iodid-iodin  solution,  the  desired  antibacterial  agent  being 
iodin,  the  positive  electrode  should  be  used  in  the  root  canal  and  not, 
as  some  advocate,  the  negative  electrode.  Experimental  evidence 
bears  out  this  concept.  The  greater  antibacterial  effect,  as  Dr. 
Appleton  pointed  out,  was  found  always  at  the  positive  pole.  From 
this  there  was  no  deviation  in  more  than  a  thousand  experiments. 
Applying  this  evidence  it  follows  that  since  the  greatest  chemical  or 
bactericidal  action  is  desired  in  the  periapical  region,  the  positive 
electrode  should  be  used  in  the  tooth. 

A  third  question:  In  electro-sterilization,  which  medicament  should 
le  used  in  the  root  canal?  Up  to  the  present,  numerous  medicaments 
have  been  used  in  an  empiric  manner  without  their  true  value  ever 
having  been  ascertained.  On  the  basis  of  in  vitro  and  in  vivo  evidence, 
as  presented  by  Dr.  Appleton,  the  medicament  exhibiting  the  greatest 
degree  of  bactericidal  action  was  1.0  If  zinc  iodid  with  0.1  If  iodin. 
This  electrolyte  has  been  used  in  clinical  practice  for  about  two  years 
in  more  than  100  known  cases.  It  has  been  found  bactericidally 
efficient,  does  not  irritate  the  periapical  tissue,  is  a  stable  chemical 
solution,  and  does  not  discolor  tooth  structures.  The  initial  iodin- 
discoloration,  occasionally  observed  immediately  after  a  dressing  of 
this  solution  is  sealed  in  the  tooth,  disappears  entirely  within  a  few 
hours.  Iodin,  like  chlorin  and  the  other  halogens,  is  an  indirect 
bleaching  agent,  so  that  any  change  which  might  occur  would  be  in 
the  nature  of  a  slight  bleaching  effect  rather  than  a  discoloration. 
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One  precaution,  however,  must  be  observed  in  using  this  solution:  it 
attacks  and  discolors  ordinary  carbon  steel.  Steel  instruments,  such 
as  broaches,  cotton  tweezers,  etc.,  should  not  be  brought  into  contact 
with  it.  The  solution  should  be  conveyed  to  the  root  canal  of  a  tooth 
preferably  by  means  of  a  small  glass  pipette  fitted  with  a  platinum 
nozzle,  or  else  by  a  stainless  steel  instrument. 

Lastly:  Is  the  use  of  multiple  electrodes  justified?  Two  or  more 
electrodes  simultaneously  connected  are  occasionally  used  in  multi- 
rooted  teeth.  In  this  manner  it  is  believed  that  two  or  more  canals 
can  be  treated  at  one  time.  This  is  a  doubtful  procedure.  According 
to  Ohm’s  Law,  “the  strength  of  the  current  is  equal  to  the  electro¬ 
motive  force  of  the  battery  divided  by  the  resistance  of  the  circuit.” 
Since  the  resistance  of  each  root  canal  of  a  multirooted  tooth  may  be 
different,  the  current  strength  tolerated  for  each  canal  may  vary 
because  the  greater  the  resistance  the  less  the  tolerance.  For  example, 
a  patient  may  tolerate  3  m.a.  for  the  lingual  canal  of  an  upper  molar, 
while  the  tolerance  for  the  mesio-buccal  canal  may  be  even  less  than 
1  m.a.  Inequality  in  dosage  would  consequently  result,  so  that  a 
canal  might  receive  either  a  superfluous  or  an  insufficient  treatment. 
The  experimental  evidence  presented  by  Dr.  Appleton  shows  that 
there  is  less  antibacterial  action  for  each  of  the  electrodes  of  a  multiple 
electrode  than  for  one  electrode.  Treating  each  root  canal  separately 
obviates  any  inaccuracy  in  milliampere-time  dosage.  The  use  of 
multiple  electrodes,  therefore,  cannot  be  recommended. 

Bearing  these  facts  in  mind,  we  may  now  consider  the  technic  of 
electro-sterilization.  Despite  a  general  belief  to  the  contrary,  the 
electro-sterilization  method  of  treating  periapical  infection  is  not 
difficult  to  master.  Anyone  who  has  used  a  cataphoretic  apparatus 
is  already  an  initiate.  A  person  who  has  had  no  experience  will  not 
find  it  difficult.  The  chief  requirement  is  to  be  sufficiently  interested 
in  root-canal  therapy.  In  its  simplest  terms,  the  technic  is  outlined 
below. 

Outline  of  electro-sterilization  technic 

A.  The  initial  treatment  is  the  same  as  usual. 

(1)  The  rubber  dam  is  applied  and  the  field  of  operation  is  steril¬ 
ized  with  hexylresorcinol  or  1 : 1,000  solution  of  oxychinolin 
sulphate.  Asepsis  is  maintained  throughout  the  operation. 
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(2)  The  root  canal  is  prepared  and  enlarged  in  the  routine 
manner,  and  an  antiseptic  dressing  such  as  zinc  iodid  with 
iodin  is  sealed  in  the  canal.  The  formula  of  this  solution 
is  zinc  iodid,  15  grams;  iodin  crystals,  0.6  gram;  distilled 
water,  50  cc. 

B.  Subseqnent  treatments  are  carried  out  as  follows: 

(1)  The  rubber  dam  is  applied  and  the  field  of  operation  sterilized. 

(2)  The  dressing  is  removed  and  the  canal  dried  with  steril 

paper-points. 

(3)  The  canal  is  flooded  with  the  zinc  iodid-iodin  solution,  and 

the  solution  pumped  to  the  apex  of  the  tooth. 

(4)  A  suitable  electrode  is  then  selected — one  that  will  fit  the 

root  canal  somewhat  loosely  and  reach  to  the  apical  fora¬ 
men.  The  electrode  is  flamed,  allowed  to  cool,  and  placed 
in  the  root  canal  as  near  to  the  apex  as  possible.  Make 
certain  that  it  is  in  circuit  with  the  positive  pole  of  the 
battery. 

(5)  The  rheostat  dial  is  then  turned  back  to  zero,  and  the  patient 

given  the  negative-tube  electrode  to  be  held  firmly  in  the 
palm  of  the  hand.  See  that  no  metallic  objects  such  as 
bracelets,  rings,  etc.,  come  into  contact  with  the  hand 
electrode. 

(6)  The  current  is  turned  on  gradually  and  the  patient  requested 

to  inform  you  when  a  tingling  sensation  is  felt  in  the  tooth. 
When  the  patient  responds,  the  rheostat  dial  is  turned  off  a 
trifle  so  that  the  current  strength  is  diminished  slightly  and 
the  tooth  feels  entirely  comfortable. 

(7)  The  number  of  m.a.  on  the  milliampere-meter  is  then  noted. 

The  dosage  is  calculated  by  dividing  the  number  of  m.a. 

30 

into  the  number  30,  according  to  the  formula:  -  = 

m.a. 

T  in  minutes.  In  other  words,  the  product  obtained  by 
multiplying  the  number  of  m.a.  by  the  time  in  minutes 
should  equal  30  milliampere-minutes. 

(8)  If  necessary  a  drop  of  the  electrolyte  solution  is  deposited 

in  the  root  canal  from  time  to  time  to  replenish  that  which 
has  evaporated,  or  migrated  toward  the  apex.  But — and 
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this  is  an  important  but — before  removing  the  electrode 
from  the  root  canal,  first  turn  off  the  current,  otherwise 
the  patient  may  experience  a  disagreeable  shock. 

(9)  At  expiration  of  the  required  time,  the  current  is  first  turned 
off  and  then  the  electrodes  are  removed.  In  multirooted 
teeth,  each  root  canal  should  be  treated  separately. 

(10)  A  steril  paper-point  is  then  saturated  with  the  zinc  iodid- 
iodin  electrolyte  and  sealed  in  the  tooth.  Treatments 
should  be  renewed  preferably  every  48  hours.  When  the 
tooth  yields  a  negative  smear  and  culture,  the  canal  is 
ready  for  filling. 

In  the  last  analysis  there  is  no  “perfect  method,”  either  in  root- 
canal  therapy,  or  in  any  branch  of  medicine  or  surgery;  nor,  in  fact,  in 
any  of  the  so-called  pure  sciences  such  as  astronomy  or  mathematics. 
Wilhelm  Ostwald  who  was  instrumental  in  developing  the  science  of 
electro-chemistry  says:  “Science  was  created  by  man  for  man’s 
purposes,  and  consequently,  like  all  human  achievements,  possesses 
the  indestructible  quality  of  imperfection.  But  the  mere  fact  that  a 
successful  working  science  exists,  with  the  help  of  which  human  life 
has  been  fundamentally  modified,  signifies  that  the  quality  of  incom¬ 
pleteness  in  human  learning  is  no  hindrance  to  its  efficiency.”  And 
while  one  doubts  that  a  method  of  root-canal  therapy  will  ever  be 
perfected,  in  the  true  sense  of  perfection,  it  is  nevertheless  possible  to 
practise  root-canal  therapy  as  successfully  as  other  branches  of  the 
healing  art.  Denial  of  this  is  an  evasion  of  the  truth. 

Even  Dr.  Charles  H.  Mayo  is  more  conservative  now  than  he  has 
been.  In  the  Journal  of  the  American  Dental  Association  for  Novem¬ 
ber,  1928,  he  says:  “A  few  years  ago  there  was  a  period  of  attributing 
rheumatism  and  many  other  diseases  of  nerves,  joints,  muscles  and 
the  heart  to  diseases  of  the  teeth  which  might  be  eradicated.  This  is 
all  very  true,  but  without  careful  investigation,  in  many  instances, 
good  teeth  were  sacrificed  without  improvement  in  health.”  Further 
on  he  adds:  “The  good  dentist  today  has  learned  that  there  are  other 
foci  and  advises  further  examination,  before  the  extraction  of  appar¬ 
ently  healthy  teeth.”  The  elimination  of  periapical  infection  will 
always  remain  an  important  problem  in  dental  pathology  and  thera¬ 
peutics.  That  being  the  case,  let  us  not  close  our  eyes  to  it,  but  help 
to  contribute  toward  its  successful  solution. 
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A  PROCESS  FOR  THE  PRODUCTION  OF  COPPER  AMALGAM 
FROM  INGREDIENTS  IN  AQUEOUS  SOLUTION^ 

F.  C.  HUSBAND,  D.D.S.,  L.D.S. 

Toronto,  Canada 

1.  INTRODUCTION 

Twelve  years  ago,  as  the  culmination  of  a  series  of  tests  by  the 
Dental  Research  Committee  of  the  University  of  Toronto  under  the 
supervision  of  the  late  Dr.  J.  J.  MacKenzie,  then  head  of  the  Patholog¬ 
ical  Department  of  the  University  of  Toronto,  attention  was  called 
to  certain  unique  properties  of  copper  amalgam.  The  tests  had  been 
made  to  determine  the  antiseptic  values  of  various  filling  materials. 
Briefly  stated,  it  was  found  that,  of  the  materials  having  antiseptic 
property,  all  but  one  lost  it  after  being  transferred  from  one  to  three 
times,  at  intervals  of  two  weeks,  to  fresh  culture-media.  The  excep¬ 
tion  was  copper  amalgam,  which  continued  to  exhibit  this  property 
for  five  years — the  period  of  the  test.®  In  1890,  Miller,  testing  old 
copper-amalgam  fillings  which  had  been  in  mouths  for  many  years, 
found  them  germicidal,  and  observed  that  the  adjacent  dentine  ex¬ 
hibited  germicidal  properties  also.®  This  suggested  to  the  writer  the 
value  of  copper  amalgam  filling  for  the  apical  third  of  root  canals. 
For  twelve  years  it  has  been  thus  used  by  him,  to  the  exclusion  of  all 
other  materials,  with  gratifying  results.  Articles  and  papers,  by  the 
writer,  have  appeared  from  time  to  time  in  dental  literature  fully 
describing  the  characteristics  of  the  material;  the  canal  preparation 
and  the  technique  of  insertion;  also  the  results,  over  a  period  of  years, 
as  checked  with  radiographs.® 

^  Read  at  the  Tenth  General  Meeting  of  the  International  Association  for  Dental  Re¬ 
search,  Columbus,  O.,  March  19-20,  1932. 

*  One  of  the  preliminary  reports  was  read  at  the  Third  General  Meeting  of  the  Inter¬ 
national  Association  for  Dental  Research,  Chicago,  Ill.,  March  20,  1925;  Journal  of 
Dental  Research,  1928,  viii,  p.  220. 

*  Miller:  The  micro-organisms  of  the  human  mouth;  1890. 

*  Husband:  Dominion  Dental  Journal,  1925,  pp.  37  (Feb.)  and  145  (May);  1926, 
p.  386  (Dec.).  Journal  of  the  American  Dental  Association,  1928,  p.  248  (Feb.).  Journal 
of  Dental  Research,  1928,  viii,  p.  220  (.\pr.). 
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In  all  root-canal  surgery,  thorough  opening  of  the  canal  is  regarded 
as  essential.  Owing  to  the  anatomical  formations,  this  is  often  im¬ 
possible;  and  teeth,  where  this  condition  has  obtained,  have  been 
promptly  consigned  to  the  forceps.  For  some  time  the  writer  has  been 
seeking  means  whereby  copper  amalgam  could  be  obtained  from 
ingredients  in  an  aqueous  solution.  It  was  felt  that  if  one  could 
start  with  an  aqueous  solution,  greater  penetration  of  the  dentine 
could  be  obtained,  and  small  tortuous  canals  could  be  followed  by  a 
fluid  to  the  apex.  It  was  also  believed  that  although  the  spaces 
might  not  be  completely  filled  or  obliterated  mechanically,  a  deposit  of 
copper  amalgam  obtained  in  this  manner  would  render  the  dentine 
effectively  germicidal,  as  in  the  case  of  the  dentine  long  in  contact 
with  the  copper-amalgam  fillings  mentioned  by  Miller.  The  process 
for  producing  copper  amalgam  from  aqueous  solutions,  as  given  below, 
is  suggested  for  the  treatment  of  very  tortuous  and  inaccessible  canals, 
lateral  canals,  apical  foramina,  and  the  adjacent  tooth-tissue  (dentine). 
The  process  would  not  take  the  place  of  ordinary  copper  amalgam, 
well  inserted  in  thoroughly  opened  and  prepared  canals,  but  should  be 
used  as  a  supplement  thereto.  It  enables  the  operator  to  deal  effec¬ 
tively  with  what  have  heretofore  been  very  difiScult,  if  not  impossible, 
situations. 

n.  CHEMICAL  NATURE  OF  THE  PROCESS 

The  three  materials  used  in  the  process  are  copper  sulphate  (CUSO4), 
hypophosphorous  acid  (H3PO2) ,  and  mercuric  chloride  (HgCh) .  When 
a  solution  of  CUSO4  or  of  HgCh  is  mentioned,  the  saturated  solution  is 
meant.  Chemistry  involved:  {a)  when  a  solution  of  CUSO4  in  a  test 
tube,  {b)  is  treated  with  a  few  drops  of  H3PO2,  which  is  a  powerful 
reducing  agent,  a  yellowish  precipitate  that  turns  brown  appears 
in  about  ten  minutes.  The  precipitate  is  copper  hydride  (CuH  or 
CU2H2).  (c)  When  to  this  mixture  a  solution  of  HgCh  is  added,  there 
results  a  heavy  gray  product,  which  is  copper  amalgam  in  a  finely 
divided  state.  Copper  throws  mercury  out  of  mercury-salt  solutions. 
Thus  copper  wire,  suspended  in  a  mercury-salt  solution,  soon  becomes 
coated  with  mercury.  Reverting  to  item  (6)  above,  it  will  be  noted 
that  CUSO4  may  be  reduced  to  CuH.  The  latter  can  be  reduced  to 
copper  by  heating  to  60°C.  This,  while  a  simple  procedure  in  a  test 
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tube,  would  be  impossible  in  a  root  canal.  It  was  found,  however, 
that  CuH  is  as  effective  as  copper  in  throwing  mercury  out  of  mercury- 
salt  solutions,  the  copper  of  CuH  uniting  with  mercury  from  the  mer¬ 
cury-salt  solution  to  form  copper  amalgam.  So  far  as  the  writer 
knows,  text  books  on  chemistry  do  not  record  this  reaction.  Two 
tests  of  the  precipitated  copper  amalgam,  obtained  by  filtration, 
were  made  for  both  copper  and  mercury,  as  follows:  (a)  A  portion, 
held  in  the  open  flame  of  a  bunsen  burner,  gave  the  characteristic 
green  color  for  copper,  (b)  From  a  portion  heated  in  a  test  tube, 
mercury  globules  were  deposited  on  the  sides. 

III.  APPLICATION  TO  ROOT  THERAPY 

This  chemical  procedure  can  be  duplicated  in  root  canals  In 
lower  teeth,  the  liquids  may  be  applied  with  college  pliers  or  a  dropper; 
gravitation  will  assist.  In  upper  teeth,  a  wick  of  dry  cotton  lightly 
packed  into  the  opened  portion  of  the  canal  may  be  saturated,  using 
college  pliers  alone  to  carry  the  liquids,  or  a  loose  pledget  of  cotton. 
Saturation  of  the  tooth  tissue  will  be  assisted  by  capillary  attraction. 
The  treated  parts  must  be  saturated  with  the  first  of  the  solutions 
(CUSO4),  since  the  second  and  third  stages  involve  precipitations, 
which  take  place  only  where  the  first  solution  is  available.  Further 
penetration  does  not  occur  to  any  great  extent  after  precipitation. 
'Fo  apply  quantities  sufficient  to  insure  saturation,  two  or  three  dress¬ 
ings  may  be  required  in  actual  practice.  Each  time  the  dressing 
must  be  sealed  in  with  a  good  cement;  temporary  stopping  or  tem¬ 
porary  cements  are  inadequate.®  The  reduction  of  CUSO4  to  CuH 
requires  ten  minutes  in  a  test  tube,  but  much  more  time  in  a  root 
canal.  Therefore,  after  removing  the  surplus  CUSO4,  a  liberal 
dressing  of  H3PO2  should  be  applied,  and  sealed  in  for  at  least  twenty- 
four  hours.  'Fhe  surplus  may  then  be  removed  and  HgClo  solution 
liberally  applied,  and  allowed  to  act  for  at  least  twenty-four  hours. 
This  surplus  may  then  be  removed,  thus  completing  the  treatment  for 
the  production  of  copper  amalgam  in  the  inaccessible  parts  of  the 


®  Excesses  of  the  applied  liquids  may  irritate  the  periapical  tissues,  but  this  edect  is 
only  temporary.  The  results  of  unpublished  work  in  relation  to  this  matter  indicate 
that  no  harmful  effects  ensue. 
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canals.  The  filling  of  the  accessible  portions  should  then  be  conducted 
as  outlined  in  previous  articles.'* 

IV.  OTHER  APPLICATIONS  OF  THIS  PRINCIPLE 

1.  Treatment  of  a  fragment  of  a  steel-broach  in  a  canal.  Steel  or 
iron  throws  copper  out  of  copper-salt  solution.  For  example,  steel 
wire  in  copper  sulphate  solution  is  coated  with  copper  in  a  few  mo¬ 
ments.  Copper  wire  dipped  in  a  mercury-salt  solution  is  coated  with 


Fig.  1.  Steel  broaches,  coated  with  copper  amalgam,  in  infected  agar. 

Note  areas  of  germicidal  action  around  them.  Pellet  of  ordinary  copper  amalgam  at 
lower  left;  pellet  of  precipitated  copper-amalgam,  zinc  oxide,  and  rosin  at  upper  right. 


mercury.  Steel  wire,  thus  coated  with  copper,  may  be  further  coated 
with  mercury  when  inserted  in  a  mercury-salt  solution;  in  other  words, 
it  is  finally  coated  with  copper  amalgam.  This  takes  place  w'hen  a 
steel  broach  broken  off  in  a  canal,  and  difficult  to  remove,  is  there  sub¬ 
jected  to  the  process  described  above.  The  treatment  wdth  CUSO4 
followed  by  HgC'b  coats  the  broach  with  copper  amalgam,  and  thus 
makes  it  a  potent  germicide  (fig.  1). 

2.  Copper-amalgam  root-canal  points.  Copper  wire  does  not  show 
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germicidal  qualities  when  planted  in  infected  agar.  But  when  coated 
by  immersion  in  HgCb  solution,  copper  wire  exerts  marked  germicidal 
power  (Jjg.  2).  Root-canal  points,  made  of  copper  wire  coated  in 
this  way,  might  have  a  useful  place  in  the  management  of  root  canals 
of  certain  pulpless  teeth. 

3.  Treatment  of  deciduous  teeth.  Precipitated  copper-amalgam  has 
been  used  by  the  writer  in  the  treatment  of  pulpless  deciduous  teeth, 
with  seemingly  satisfactory  results.  Under  these  conditions,  the 
roots  appear  to  be  stained  jade  green. 


Fig.  2.  Straight  rod  of  plain  copper,  and  curved  rod  of  same  kind  (dipped  in  HgCl) 
solution  and  then  thoroughly  washed  with  water)  in  infected  agar. 

Straight  rod  has  no  germicidal  property.  Note  germicidal  power  of  curved  rod  coated 
with  amalgam. 


V.  LABORATORY  TESTS  OF  PENETRATION 

Freshly  extracted  teeth  were  treated  as  follows:  the  pulp  chambers 
were  opened  and  cleared  of  debris;  the  canals  were  not  opened  or 
entered  with  instruments.  The  treatment  was  applied  only  in  the 
pulp  chamber.  In  a  period  of  one  to  four  days,  penetration  of  the  dentine 
of  the  roots  took  place  from  the  agents  placed  in  the  pulp  chamber.  Some 
of  the  teeth  were  sectioned;  others,  after  the  crown  cavity  had  been 
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dosed  with  oxyphosphate-of-zinc  cement,  and  after  having  been 
thoroughly  rinsed  with  water  to  remove  any  readily  soluble  material, 
were  placed  in  petri  dishes  containing  staphylococcus-infected  agar. 
In  all  cases,  the  dentine,  for  variable  distances  from  the  canal  to  the 
apex,  excepting  certain  areas  of  dense  calcification,  was  stained  jade 
green.  Those  in  infected  agar  showed  marked  germicidal  power  about 
the  apical  ends  of  the  roots  {  fig.  3). 

Steel  broaches,  coated  with  copper  amalgam  by  the  procedure 
described  above,  when  placed  in  infected  agar,  showed  germicidal 


Fig.  3.  Freshly  extracted  teeth  treated,  in  pulp  chamber  only,  by  copper-amalgam 
precipitation  process,  and  placed  in  staphylococcus-infected  agar. 

Marked  germicidal  effect  shown  at  root  apices. 


properties  {Jig.  1).  A  plain  copper-rod  in  infected  agar  showed  no 
germicidal  properties.  But  another  copper  rod  of  the  same  kind, 
coated  with  amalgam  by  immersion  in  HgCb  solution  and  thoroughly 
rinsed  with  water,  when  placed  in  the  same  agar  with  the  plain  copper- 
rod,  showed  marked  germicidal  properties  {jig.  2). 

Staining  of  the  tooth  tissue,  by  this  process  or  by  the  insertion  of 
ordinary  copper  amalgam,  is  inevitable.  But,  by  careful  technique, 
the  staining  may  be  confined  to  parts  of  the  root  that  are  not  visible. 
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I.  INTRODUCTION 

'I'he  process  of  casting  molten  metal  into  prepared  molds  involves 
certain  phenomena  which  have  not  been  generally  considered  as  fac¬ 
tors  in  the  success  or  the  failure  of  the  casting  process.  It  is  the  pur¬ 
pose  of  this  paper  (a)  to  suggest  one  of  these  rarely  known  phenomena 
by  the  term  “rebound  of  molten  metal,”  (b)  to  present  proof  of  its 
existence,  and  (c)  to  offer  a  remedy  for  its  detrimental  effect.  Since 
the  rebound  of  molten  metal  during  casting  is  a  direct  result  of  the 
force  by  which  the  metal  enters  the  mold  chamber,  it  is  logical  to 
begin  with  a  consideration  of  the  device  through  which  this  force  (or 
pressure)  is  produced.  A  casting  machine  (in  dentistry)  forces  molten 
metal  into  a  prepared  mold,  effecting  removal  of  the  air  in  advance  of 
entrance  of  the  metal.  Casting  machines  are  divided,  according  to 
principle,  into  three  classes;  namely,  vacuum  or  suction,  centrifugal, 
and  direct  air-pressure.  There  are  also  combinations  of  these. 

The  degree  of  pressure  used  in  casting  must  be  sufficient  to  force  the 
molten  metal  into  all  recesses  of  the  mold  cavity.  If  the  force  is  too 
great,  it  may  cause  mold  distortion  and  a  resultant  distorted  casting. 
Insufficient  pressure  results  in  faulty  margins  and  incomplete  casting. 

*  Read  at  the  Tenth  General  Meeting  of  the  International  .\ssociation  for  Dental  Re¬ 
search,  Columbus,  O.,  March  19-20,  1932. 
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In  the  direct-pressure  machines  the  degree  of  pressure  desired  for 
each  casting  is  predetermined,  and  provision  is  made  for  its  release 
by  operation  of  a  mechanical  valve.  In  the  centrifugal  machines,  the 
velocity  with  which  the  molten  metal  enters  the  mold  is  dependent 
on  the  length  of  the  arm,  the  speed  at  which  it  revolves,  and  the  weight 
of  the  metal.  Hence,  the  pressure  is  always  the  same  unless  change 
is  made  in  the  factors  just  mentioned.  Considering  the  variation  in 
the  size  of  patterns,  does  this  stabilized  factor  play  an  important  part? 


Fig.  1.  Full  Upper-denture  Baseplate  Cast  Through  one  14-gauge  Sprue 
Length  of  sprue:  1|  in. 

Likewise  in  the  direct-pressure  machines,  which  permit  of  easy  ad- 
j'ustment,  too  little  attention  has  been  given  to  variations  in  the  degree 
of  pressure  with  reference  to  the  size  of  patterns  and  their  intricacy 
of  design.  Molders  have  long  found  difficulty  in  successfully  producing 
castings  of  relatively  extended  areas  in  proportion  to  their  thickness. 
In  ordinary  dental  casting  work,  the  failure  of  the  castings  is  probably 
due  to  the  congealing  of  the  metal  before  it  penetrates  to  the  farthest 
recesses  of  the  mold  cavity.  In  many  cases  it  is  possible  to  overcome 
this  difficulty,  in  some  degree,  by  supplying  the  molten  metal  through 
a  number  of  sprues. 
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II.  A  CASTING  PHENOMENON 

For  some  types  of  castings,  one  sprue  of  proper  length  and  diameter 
is  sufficient.  However,  for  the  casting  of  thin  plates,  discs,  and  other 
designs  of  extensive  area  and  of  thin  section,  the  use  of  only  one  sprue 
is  not  successful.  In  casting  such  one-sprue  designs  as  that  illustrated 
in  //g.  1,  the  molten  metal,  when  subjected  to  pressure  in  the  usual  way, 
does  not  spread  throughout  the  mold  cavity.  In  fact,  in  most  instances 
it  advances  no  farther  than  the  end  of  the  sprue,  even  when  consider¬ 
able  pressure  is  exerted  on  its  exposed  surface  within  the  flask.  This 
phenomenon,  apparently  at  variance  with  established  principles,  can 
usually  be  demonstrated  in  casting  a  28-gauge  disc^  with  one  sprue- 
former  of  average  size  attached  in  a  perpendicular  direction  to  the 
surface  of  the  disc.  A  cross-section  of  this  design  is  shown  in  fig.  2. 
Repeated  attempts  to  make  this  type  of  casting  (  varying  the  temper 
ature  of  the  mold,  the  degree  of  pressure  used,  and  super-fusion  of  the 
metal)  were  unsuccessful.  Paradoxical  as  it  may  seem,  in  virtually 
every  case,  the  molten  metal  during  casting  advanced  no  farther  than 
the  end  of  the  sprue.  Consequently,  no  portion  of  the  pattern  cham¬ 
ber  was  supplied  with  metal.  Fig.  3  shows  how  the  molten  metal 
stopped  after  reaching  the  end  of  the  sprue. 

III.  EXPLANATION  OF  “rEBOUND” 

It  is  difficult  to  ascertain  the  exact  conditions  prevailing  during 
any  casting  operation,  which  in  dental  practice  takes  place  over  a 
period  of  seconds  or  fractions  thereof.  My  theory  is  that,  for  some 
reason,  the  advancing  portion  of  the  molten  metal  rebounds  on  reach¬ 
ing  the  end  of  the  sprue,  if  the  air  pressure  has  been  applied  suddenly 
or  in  excessive  amount.  This  rebound  may  be  caused  by  the  cushion¬ 
ing  effect  of  the  air  or  other  gas  entrapped  in  the  mold  cavity  and  which, 
when  pressed  suddenly,  causes  a  reverse  action  after  the  maximum 
pressure  is  reached,  and  an  equalizing  operation  takes  place;  or  it 
may  be  that  the  metal  actually  rebounds  after  striking  a  portion  of  the 
mold  cavity.  Furthermore,  it  is  reasonable  to  assume  that  the  en¬ 
trance  of  the  molten  metal  in  the  sprue  under  pressure  is  so  rapid  that 

-  The  term  “disc”  is  used  throughout  this  paper  to  represent  a  full  upper-denture 
baseplate. 
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the  sprue  is  filled,  and  the  metal  jams  or  dogs  the  opening,  with  con¬ 
sequent  congealing  before  the  metal  can  abruptly  change  its  course 


Fig.  2  Fig.  3 

Fig.  2.  Cross-section  of  Flask  Showing  Mold  Chamber  after  Wax  has 
Been  Eliminated 

Pattern  was  28-gauge  upper-denture  baseplate  with  one  14-gauge  sprue-former  at¬ 
tached  in  perpendicular  direction  to  center  of  vault. 

Fig.  3.  Cross-section  of  Mold  in  Fig.  2,  after  Casting  was  Made 
Molten  metal  advanced  no  farther  than  end  of  sprue 


{A)  Reducer  interposed  between  compressed-air  line  and  machine.  (B)  Air-storage 
tank  of  machine.  (C)  Casting  flasks.  {D)  Valve  through  which  air  pressure  is  released 
during  operation  of  handle. 


m  POUNDS 


Fig.  5  Fig.  6 

Fig.  5.  Graphic  Representation  of  Manner  in  Which  Pressure  was  Applied 

During  Casting 

Pressure  is  plotted  against  time.  Portion  of  curve  between  0  and  3  pounds  during  first 
0.25  second  represents  instantaneous  pressure. 

Fig.  6.  Graphic  Representation  of  Instantaneous  Pressures  Ranging  from 
1  TO  10  Pounds 

Pressures  are  plotted  against  time 


Fig.  7  Fio.  8 

Fig.  7.  Graphic  Representation  of  Gradual  Increase  in  Pressure  Following 
Initial  Application  of  3  Pounds 

Dotted  lines  represent  similar  rates  of  increase  occurring  too  soon  and  too  late,  respec¬ 
tively.  Pressure  is  plotted  against  time. 

Fig.  8.  Graphic  Representation  of  Rapidity  with  Which  Gradual  Increase  in 
Pressure  is  Effected 

Dotted  lines  represent  rates  of  increase  which  are  too  fast  and  too  slow,  respectively. 
Pressure  is  plotted  against  time. 
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and  pass  through  the  constricted  opening  into  the  mold  cavity  at  the 
end  of  the  sprue.  Remembering  that  surface  tension  of  molten  metal 
plays  a  part  in  offering  resistance  to  its  change  from  a  spheroidal  state, 
it  is  probable  that,  after  the  sprue  is  filled,  a  sufficient  and  effective 
pressure  is  required  to  break  the  surface  tension,  and  to  change  the 
molten  metal  from  its  cylindrical  form  to  that  of  a  thin  flattened  disc; 
and  the  congealing  property  of  the  molten  metal  renders  this  more 
than  ordinarily  difficult. 

IV.  EXPERIMENTS  PROVING  THE  OCCURRENCE  OF  “rEBOUND” 

The  following  experiment  indicates  that  the  failure  of  the  molten 
metal  to  spread,  after  reaching  the  end  of  the  sprue,  is  due  to  “re¬ 
bound,”  probably  accentuated  or  accompanied  by  other  factors  just 
discussed.  A  disc,  approximately  2  in.  in  diameter,  was  made  of  28- 
gauge  casting  wax.  One  14-gauge  wax  sprue-former,  1  in.  in  length, 
was  attached  to  the  center  of  the  disc  in  a  perpendicular  direction  to 
its  surface.  A  cross-section  drawing  of  this  design  is  shown  in  fig.  2. 
In  accordance  with  usual  methods,  the  pattern  was  invested,  wax 
eliminated,  and  mold  heated  to  a  temperature  of  approximately 
1000°F.  The  metal  was  fused  in  the  crucible  and  cast  by  means  of  a 
direct-pressure  machine  adjusted  for  15  pounds.  Assuming,  from  the 
results  of  fifty  or  more  previous  experiments,  that  the  metal  had  ad¬ 
vanced  no  farther  than  the  end  of  the  sprue,  the  mold,  now  somewhat 
cooled,  was  reheated  to  approximately  1600°F.  The  flask,  glowing 
red,  was  again  placed  in  position  on  the  casting  machine.  Two 
oxygen  and  gas  blow-torches  were  used  in  remelting  and  superheating 
the  surplus  gold  in  the  crucible,  to  conduct  sufficient  heat  to  remelt 
the  column  of  metal  in  the  sprue  already  cast  by  the  previous  appli¬ 
cation  of  pressure.  Believing  that  the  column  of  metal  in  the  sprue 
had  been  remelted,  and  presuming  that  its  weight  together  with  the 
resistance  offered  by  the  surrounding  investment-walls  would  prevent 
its  being  drawn  back  into  the  crucible,®  the  casting  machine  was  again 
operated  with  a  pressure  of  15  pounds.  A  successful  casting  resulted. 
This  experiment  indicates  that,  according  to  my  theory,  the  first  ap¬ 
plication  of  pressure  advanced  the  molten  metal  to  the  end  of  the 


This  conclusion  was  later  veriSed  by  a  simple  experiment  with  a  quartz  glass. 
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sprue  where  the  “rebound”  stopped  it,  and  that  the  pressure  applied 
in  the  second  instance  completed  the  casting.  Further  proof,  however, 
is  needed  to  establish  this  explanation,  since  it  is  possible  that,  for 
some  reason,  the  first  pressure  did  not  force  the  metal  to  the  end  of 
the  sprue,  but  that  the  complete  casting  was  made  by  the  second 
pressure. 

To  test  the  conclusion  that  the  initial  pressure  advanced  the  metal 
to  the  end  of  the  sprue,  and  that  later  the  column  of  metal  in  the 
sprue  was  remelted,  another  experiment  was  performed:  A  disc  ap¬ 
proximately  2  in.  in  diameter  was  made  of  28-gauge  casting  wax. 
One  18-karat  gold-alloy  sprue-former  1  in.  in  length  was  attached  to 
the  center  of  the  disc  in  a  perpendicular  direction  to  its  surface.  In 
accordance  with  usual  methods,  the  pattern  was  invested,  wax  elimi¬ 
nated,  and  mold  heated  to  approximately  16(X)°F.  By  means  of  two 
oxygen  and  gas  blow-torches,  the  metal  sprue-former  was  fused  and 
sufficient  gold  added  in  the  crucible  to  insure  a  complete  casting.  The 
metal,  in  a  superheated  state,  was  cast  with  a  direct-pressure  machine 
exerting  a  pressure  of  15  pounds.  A  successful  casting  resulted. 
Obviously,  the  column  of  metal  forming  the  sprue  did  remelt  or  the 
entrance  of  more  metal  into  the  mold  cavity  would  not  have  been 
possible. 

It  should  be  clearly  understood  that  I  am  not  advocating  the  cast¬ 
ing  of  a  full-denture  baseplate  through  one  small  sprue.  This  design 
has  been  selected  only  for  experimental  purposes,  since  it  suggests  the 
existence  of  “rebound”  in  the  casting  of  molten  metal.  The  two  ex¬ 
periments  just  described  are  concerned  with  a  novel  type  of  dental 
casting  out  of  harmony  with  accepted  requirements  of  practice. 
The  results  indicate,  however,  that  the  casting  process  involves  cer¬ 
tain  physical  problems  not  heretofore  generally  considered,  and  sug¬ 
gest  the  desirability  of  a  method  to  prevent  “rebound”  without  re¬ 
quiring  departure  from  accepted  principles  of  the  process,  excepting 
the  actual  casting  of  the  metal. 

V.  VARIABLE  PRESSURE  PREVENTS  “rEBOUND” 

Obviously,  the  solution  of  this  problem  depends  upon  effective  means 
for  advancement  of  the  molten  metal  to  the  end  of  the  sprue  without 
“rebound,”  and  for  subsequent  application  of  sufficient  pressure  to 
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complete  the  casting.  Accordingly,  an  experiment  was  performed  in 
an  effort  to  produce  this  result.  Suitable  mechanical  alterations  were 
made  in  a  direct-pressure  casting  machine  to  allow  only  a  relatively 
low  pressure  to  be  applied  when  the  valve  was  opened  during  operation 
of  the  machine.  Provision  was  made  with  a  hand  control  arbitrarily 
to  increase  this  pressure  immediately  after  the  initial  application  of 
low  pressure.  A  disc  approximately  2  in.  in  diameter  was  made  of  28- 
gauge  casting  wax.  One  14-gauge  wax  sprue-former  1  in.  in  length 
was  attached  to  the  center  of  the  disc  in  a  perpendicular  direction  to  its 
surface.  In  accordance  with  usual  methods,  the  pattern  was  in¬ 
vested,  wax  removed,  and  mold  heated  to  approximately  1200°  F, 
The  metal  was  fused  in  the  crucible  and  cast  on  the  improvised  machine 
just  described,  A  successful  casting  resulted,  the  initial  low  pressure 
having  forced  the  molten  metal  to  the  end  of  the  sprue  without  “re¬ 
bound,”  and  the  subsequent  application  of  higher  pressure  completed 
the  casting. 

The  machine  is  illustrated  in^g.  4.  Reducer  (A)  was  set  to  admit 
approximately  3  pounds  of  pressure  to  the  tank  {B).  Therefore  at 
the  time  of  casting,  the  valve  (£>)  allowed  only  a  very  low  pressure  to 
be  applied  to  the  molten  metal  in  the  casting  flask  (C).  The  pressure 
was  just  sufficient  to  force  the  molten  metal  to  the  end  of  the  sprue.* 
Then  instantly  the  reducer  (^4)  was  opened  to  20  pounds,  which  filled 
the  tank  (B)  and  exerted  the  increasing  pressure  on  the  molten  metal 
in  the  flask  (C).  This  increasing  pressure  completed  the  casting.  The 
amount  of  pressure  applied  to  the  molten  metal  in  the  crucible  was 
effected  as  follows :  an  instantaneous  pressure  of  approximately  3  pounds 
followed  by  gradually  increased  pressure  from  3  pounds  to  20  pounds. 
The  second  pressure  was  gradual  because  the  increase  from  3  to  20 
pounds  was  diffused  through  the  tank  (B) .  There  was,  however,  a  slight 
decrease  in  the  amount  of  pressure  exerted  on  the  molten  metal  after 
the  3  pounds  had  been  applied,  because  the  tank  pressure  was  reduced 
before  the  oncoming  pressure  of  20  pounds  could  completely  fill  the 
tank  of  the  machine  and  in  turn  be  applied  to  the  molten  metal  in  the 
crucible.  The  manner  in  which  this  variable  pressure  was  applied 
during  casting  is  represented  in  fig.  5. 

*  Experiments,  to  determine  the  degree  of  pressure  required  to  force  the  molten  metal 
to  the  end  of  the  sprue,  were  performed  and  are  described  in  a  subsequent  paragraph. 
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It  should  be  remembered  that  the  time  interval  between  the  initial 
pressure  and  the  beginning  of  the  gradual  increase,  and  the  rate  of 
the  gradual  increase,  were  effected  in  this  improvised  machine  by  a 
hand  control.  Obviously  the  personal  equation  prevented  the  exact 
duplication  of  this  variable  pressure  in  all  subsequent  trials.  Hence, 
repetition  of  this  experiment  indicated,  by  occasional  failure  to  ad¬ 
vance  the  molten  metal  farther  than  the  end  of  the  sprue,  that  the 
degree  of  pressure  employed  and  the  manner  of  its  application  present 
the  basic  principle  for  the  mechanical  perfection  of  a  machine  that 
would  automatically  so  effect  this  variable  pressure  as  to  prevent  the 
“rebound”  of  molten  metal  and  at  the  same  time  insure  a  complete 
casting. 

VI.  DESIGN  OF  PRECISION  CASTING  MACHINE 

These  investigations  suggest  that  the  design  of  such  a  precision 
machine  necessitates  a  determination  of  the  following  factors: 

(1)  Specific  relatively-low  pressure.  A  series  of  experiments  was  per¬ 
formed  to  determine  the  degree  of  initial  pressure  desired.  Ten  thin 
section-patterns,  each  with  a  single  sprue-former,  were  made  and 
prepared  for  casting  in  the  manner  previously  described.  The  cast¬ 
ings  were  made  under  instantaneous  pressures  varying  successively 
from  1  pound  to  10,  respectively.  These  different  pressures  are  repre¬ 
sented  graphically  in  fig.  6.  A  pressure  of  less  than  3  pounds  was  not 
sufficient  to  force  the  molten  metal  to  the  end  of  the  sprue.  A  pressure 
of  more  than  3  pounds  did  not  advance  the  molten  metal  any  farther, 
obviously  producing  “rebound”® 

(2)  Definite  time-interval  between  application  of  low  pressure  and 
beginning  of  gradual  increase  in  pressure.  The  interim  between  the 
application  of  low  pressure  and  the  admission  of  increasing  pressure 
depends  upon  the  speed  with  which  the  molten  metal  moves  toward 
the  mold  cavity.  Fig.  7  represents  differences  in  the  time  interval. 
If  the  beginning  of  the  gradual  increase  comes  too  soon  after  the  initial 
pressure  is  applied,  the  “rebound”  of  metal  is  like  that  produced  when 
a  higher  degree  of  instantaneous  pressure  alone  is  employed.  If  the 
beginning  of  the  gradual  increase  comes  too  late  after  the  initial  pres- 

*  This  designation  of  3  pounds  is  only  an  approximation,  since  it  was  determined  by 
means  of  a  mechanical  reducer. 
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sure  is  applied,  the  metal  at  the  end  of  the  sprue,  cast  by  the  initial 
pressure,  congeals  before  the  metal  can  spread  throughout  the  mold 
cavity.  Hence,  no  more  metal  can  be  fed  through  the  sprue. 

(3)  Rapidity  with  which  gradual  increase  in  pressure  is  ejected.  The 
rate  of  increase,  as  represented  graphically  in  fig.  8,  depends  upon  the 
speed  with  which  the  molten  metal  spreads  throughout  the  mold 


TABLE  1 

Estimated  maximum  pressure  at  instant  metal  congealed,  depending  on  type  and  size 

of  casting 


A  small  casting 
such  as  an  in¬ 
lay 

Size  of  pattern 

Number  of  sprues 

Gauge  of  sprues 

Length  of  sprues 
Temperature  of  flask 
Amount  of  excess  metal 

1  dwt. 

1 

16 

4  m.m. 
900°F. 

1  dwt. 

Initial  pres¬ 
sure  of  3 
pounds  and 
gradual  in¬ 
crease  from 

3  pounds  to 

Maximum 
pressure  at 
the  instant 
the  metal 
congealed, 
approxi¬ 
mately  8  to 
10  lbs. 

A  medium  cast- 

Size  of  pattern 

6  dwts. 

Initial  pres- 

Maximum 

ing  such  as  a 

Number  of  sprues 

2 

sure  of  3 

pressure  at 

saddle  or  uni- 

Gauge  of  sprues 

14 

pounds  and 

the  instant 

lateral 

Length  of  sprues 

1  in. 

gradual  in- 

the  metal 

bridge 

Temperature  of  flask 

1100°F. 

crease  from 

congealed, 

1 

Amount  of  excess  metal 

4  dwts. 

3  pounds  to 

approxi¬ 
mately  15  to 
20  lbs. 

A  large  casting 

Size  of  pattern 

12  dwts. 

Initial  pres- 

Maximum 

such  as  a  full 

Number  of  sprues 

5 

sure  of  3 

pressure  at 

denture  base 

Gauge  of  sprues 

14 

pounds  and 

the  instant 

plate 

Length  of  sprues 

1^  in 

gradual  in- 

the  metal 

Temperature  of  flask 

1400°F. 

crease  from 

congealed. 

Amount  of  excess  metal 

8  dwts. 

3  pounds  to 

approxi¬ 
mately  20  to 
25  lbs. 

cavity.  This,  in  turn,  is  a  function  of  the  porosity  of  the  investment 
material,  temperature  of  the  mold,  and  character  of  the  metal.  Ob¬ 
viously,  these  are  the  determining  factors  in  the  assurance  of  a  com¬ 
plete  casting. 

(4)  Maximum  degree  of  gradual  increase  in  pressure.  The  maximum 
pressure,  following  the  initial  application  of  low  pressure,  is  of  no 
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concern  in  the  field  of  dental  castings.  If  the  gradual  increase  reached 
50  pounds,  this  excessive  pressure  would  be  exerted  after  the  metal 
had  congealed.  In  every  type  of  casting,  the  initial  pressure  and  the 
beginning  of  the  gradual  increase  in  pressure  would  be  the  same 
{table  1).  The  maximum  pressure  exerted  at  the  instant  the  metal 
congealed  would  vary  in  every  case,  depending  upon  the  temperature 
of  the  flask;  diameter,  number,  and  length  of  sprues;  size  of  the  pattern 
chamber;  amount  of  excess  metal;  and  temperature  of  the  metal  in 
the  crucible  to  be  cast.  Consequently,  no  pressure  gauge  would  be 
required. 

Experimentally  it  was  possible  to  arrive  at  an  arrangement  or  se¬ 
quence  of  valve  operations  in  a  suitable  machine  that  would  automati¬ 
cally,  in  the  greater  number  of  cases,  produce  substantially  perfect 
castings. 


vn.  SUMMARY  AND  CONCLUSIONS 

This  somewhat  novel  casting-apparatus  advances  molten  metal 
into  the  mold  cavity  under  pressure  so  regulated  that  “rebound”  or 
clogging  is  prevented.  This  detrimental  effect  in  the  casting  of  molten 
metal  has  been  demonstrated  in  certain  single-sprue  castings,  under 
instantaneous  pressure  {fig.  7),  by  the  failure  of  the  molten  metal  to 
spread  after  reaching  the  end  of  the  sprue. 

Why  does  one  encounter  no  difficulty  of  this  nature  in  producing 
thin-section  castings  where  more  than  one  sprue  is  provided?  It  is 
my  contention  that  some  “rebound”  or  clogging  of  molten  metal  oc¬ 
curs  when  even  four  or  five  sprues  are  used,  but  the  effect  is  reduced 
proportionately  in  each  sprue  and  continuous  flow  of  the  molten  metal 
is  permitted  before  congealing  takes  place. 

Since  my  experiments  have  proved  that  a  particular  type  of  casting 
cannot  be  made  with  instantaneous  pressure,  but  can  be  produced  by 
variable  pressure  acting  in  such  a  manner  as  to  prevent  “rebound”  of 
molten  metal,  it  is  not  unreasonable  to  conclude  that  this  variable- 
pressure  principle  is  applicable  with  beneficial  results  to  all  t>q)es  of 
dental  castings,  regardless  of  the  number  of  sprues  employed. 

A  relatively  large  number  of  dental  castings  are  of  thin  section  and, 
because  of  their  small  volume,  are  necessarily  cast  through  one  sprue. 

Although  it  may  not  be  possible  to  ascertain  the  exact  cause  of 
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failure  during  a  casting  operation,  the  foregoing  experiments  indicate 
that  the  manner  in  which  molten  metal  enters  the  mold  is  a  factor  con¬ 
tributing  to  the  success  of  the  casting  process. 

The  testimony  of  many  experienced  operators  warrants  the  sugges¬ 
tion  that  much  of  the  grinding  on  the  cavo-surface  of  a  cast  gold-inlay 
is  necessitated  by  the  fracture  or  crumbling  of  frail  investment  walls 
from  the  force  of  the  molten  metal  cast  into  the  mold. 

Present  casting  methods  result  in  a  rather  high  percentage  of  so- 
called  satisfactory  castings.  But  clinical  evidence  points  out  that  the 
success  of  the  gold-inlay  restoration,  insofar  as  exactness  is  concerned, 
is  more  dependent  on  the  ability  of  the  operator  to  finish  the  inlay 
than  on  his  ability  to  make  a  precision  casting. 

It  is  not  the  purpose  of  this  paper  to  suggest  that  the  principle  of 
variable  pressure  has  solved  the  mystery  of  the  casting  process,  or 
that  it  is  essential  to  the  production  of  satisfactory  dental  castings, 
for  much  evidence  proves  that  from  time  to  time  good  castings  are 
made  by  every  known  method  and  procedure. 

I  have  only  attempted  to  demonstrate  the  fact  that  “variable  pres¬ 
sure  which  prevents  the  rebound  of  molten  metal  during  casting” 
eliminates  a  very  prevalent  source  of  error,  not  generally  considered 
to  be  a  factor  in  the  success  or  failure  of  the  casting  process. 
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I,  TWO  METHODS  OF  ORIENTATION  OF  HUMAN  EMBRYOS 

To  comprehend  fully  the  significance  of  the  histologic  structures 
associated  with  the  development  of  the  dental  apparatus,  it  is  neces¬ 
sary  to  understand  and  visualize  the  planes  of  sections  and  their  re¬ 
lationship  to  the  head  and  body  of  the  embryo.  It  is  by  an  intelligent 
interpretation  of  the  structures  in  one  section  and  their  relationship 
to  succeeding  sections,  that,  in  the  absence  of  a  wax-reconstruction 
model,  we  gain  knowledge  and  power  to  see  early  dental  development 
in  the  third  dimension.  The  variable  size  of  the  material  used  does 
not  allow  the  standardization  of  any  one  method  of  orientation.  For 
the  smaller  embryos,  we  have  adopted  the  standard  method  now  in 
use  at  the  Harvard  Medical  School.  For  the  larger  subjects,  we  have 
been  obliged  to  devise  our  own  method.  In  this  fashion  the  material 
of  the  general  embryologist  can  best  be  utilized  by  the  worker  in  dental 
science.  The  value  of  a  large  representative  collection  of  human 
embryos,  covering  stages  from  10  mm.  to  60  mm.,  C.  R.  length,  is 
invaluable  from  the  standpoint  of  the  dental  histologist.  It  has  been 
necessary  to  use  many  series  from  the  Harvard  Embr>'ological  Col¬ 
lection  to  supplement  our  studies  in  the  age  groups  w  here  our  collec¬ 
tion  is  deficient.  Here  is  one  reason  why  we  have  adopted  the  general 

^  The  first  paper  in  this  series  was  published  in  the  preceding  issue:  Journal  of  Dental 
Research,  1932,  xii,  p.  209. 

*  Presented  at  the  Tenth  General  Meeting  of  the  International  .Association  for  Dental 
Research,  Columbus,  Ohio,  March  19-20,  1932. 
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plan  of  imbedding  and  orienting  the  smaller  embryos:  10  mm.  to 
40  mm.,  C.R.  Many  dentists,  interested  in  the  subject,  may  not 
have  facilities  for  the  preparation  of  their  own  sections;  but,  having 
access  to  a  general  embryological  collection,  can  readily  interpret  their 
findings  when  conversant  with  the  plane  of  section. 

The  general  method  of  orientating  the  smaller  group,  i.e.,  10  mm. 
to  40  mm.  C.  R.,  follows.  The  embryo,  after  fixation,  may  or  may 
not  be  stained  in  to  to  with  cochineal;  dehydrated  by  ascending  grades 
of  alcohol  to  absolute;  then  through  absolute  alcohol  and  chloroform, 
chloroform,  chloroform  and  paraffin,  and  into  paraffin.  The  embryo 
is  now  to  be  imbedded  in  a  block  of  paraffin,  and  here  a  definite  plan 
must  be  adopted  in  accordance  with  the  desired  plane  of  sectioning. 
Let  us  assume  that  we  purpose  to  section  the  embryo  in  a  transverse 
plane.  At  least  one  of  the  five  flat  planes  of  the  paraffin  block  must 
be  constant  to  an  anatomical  landmark  on  the  embryo  so  that  the 
block,  when  chilled,  may  be  trimmed  preparatory  to  sectioning  without 
changing  the  relationship  of  the  embryo  to  this  constant  side,  called 
the  base.  Since  it  is  not  always  possible  to  trim  the  paraffin  block 
fine  enough  to  locate  exact  anatomical  landmarks  through  the  en¬ 
veloping  wax,  this  step  is  very  necessary  to  provide  a  method  to  de¬ 
termine  exact  anatomical  landmarks.  By  the  use  of  an  imbedding 
box  {fig.  1)  oi  suitable  size,  the  embryo  is  oriented  in  the  heated  paraf¬ 
fin.  The  notochord  is  to  be  at  right  angles  with  the  base  A;  i.e., 
along  the  line  XY,  which  also  represents  the  proportional  relationship 
caudocephalad  of  the  embryo.  Care  must  be  taken  to  see  that  the 
caudal  end  of  the  notochordal  axis  does  not  lie  in  contact  with  the 
base,  but  that  a  layer  of  wax  supervenes.  The  chilled  block  is  now 
removed  from  the  imbedding  squares,  and  on  the  following  day  is 
trimmed  and  mounted  upon  the  vulcanite  base-block,  which  is  clamped 
in  the  microtome  object-holder.  In  trimming  and  affixing  the  speci¬ 
men  to  the  base  block,  care  must  be  exercised  not  to  change  the 
relationship  of  the  base  of  the  paraffin  block  to  that  of  the  embryo. 

The  specimen  is  now  mounted  in  the  object  holder  of  a  Minot  Pre¬ 
cision  Microtome,  care  being  taken  that  the  base  resting  upon  the 
vulcanite  block  lies  in  the  true  horizontal  plane.  The  dorsal  surface 
of  the  embryo  must  lie  to  the  operator’s  left  while  facing  the  cutting 
edge  of  the  knife,  so  that  the  resulting  ribbon  of  the  serial  sections 
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may  be  mounted  on  the  slide,  with  the  dorsal  surface  downwards. 
As  we  are  considering  a  transverse  section,  the  first  of  the  series  will  be 
cut  in  the  region  of  the  hind  brain,  parallel  to  the  line  CD,  fig.  2.  The 
degree  of  anterior  flexion  of  the  head  in  this  age  group  gives  us,  as 
dental  scientists,  a  favorable  plane  for  our  studies.  Owing  to  this 
great  degree  of  anterior  flexion,  the  sections,  being  transverse  to  the 
notochord,  are  in  reality  frontal  sections  of  the  head;  or  more  cor¬ 
rectly  reversed  frontal,  since  the  normally  true  frontal  sections  would 
be  from  ventral  to  dorsal,  while  these  are  cut  in  the  opposite  direction. 
Similarly,  frontal  sections  of  the  embryo  would  be  transverse  sections 
of  the  head.  The  sagittal  sections,  of  course,  need  no  explanation. 
One  other  factor  must  here  be  borne  in  mind  while  considering  trans¬ 
verse  sections  of  the  embryo;  namely,  the  head  in  each  successive 
stage  of  development  is  rapidly  lessening  its  degree  of  anterior  flexion 
and  the  resultant  sections  will  show  a  varying  degree  of  oblique  sec¬ 
tion  between  frontal  and  transverse,  being  nearer  the  former  than  the 
latter.  The  ribbon  of  sections  is  affixed  to  the  prepared  glass  slide, 
care  being  taken  that  no  section  is  lost,  and  that  the  order  is  main¬ 
tained.  Each  slide  is  consecutively  marked  by  numbering  with  a 
diamond  point.  As  we  have  previously  stated,  embryos  of  this  size  are 
generally  stained  in  toto  before  imbedding,  either  with  borax  carmine, 
or  alum  cochineal — the  more  generally  useful  stain.  For  the  counter 
stain,  applied  to  the  section  on  the  slide  after  total  coloration,  we 
generally  use  eosin,  Lyons’  blue,  and  Orange  G.  In  the  absence  of 
staining  in  toto,  use  may  be  made  of  any  general  or  special  stain  for 
greater  emphasis  of  any  particular  structure  or  tissue.  The  reader 
is  advised  to  consult  Gatenby  (1),  McClung  (2),  or  Romeis  (4)  for 
details  of  procedure  in  histological  technique  and  the  correct  applica¬ 
tion  of  stains.  The  completed  slides  are  now  labelled  and  filed  away 
for  future  study  and  reference. 

The  thickness  of  the  section  in  special  cases  is  decided  by  the  age 
group  in  which  the  embryo  is  placed,  and  by  the  structures  to  be 
studied.  For  instance,  if  in  an  embryo  of  100  nun.  C.  R.  we  wish  to 
study  the  growth  and  ossification  of  the  mandible,  sections  of  12  mi¬ 
crons  are  advisable,  the  number  of  sections  being  thus  materially 
lessened;  for  cytomorphosis  of  cells  of  the  stellate  reticulum,  it  is 
necessary  to  have  sections  not  thicker  than  8  microns;  when  working 
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with  a  small  block  of  tissue  removed  by  sectioning  a  part  of  the  jaw, 
sections  as  thin  as  5  microns  may  be  preferred.  In  the  interests  of 
standardization  and  ease  of  calculation,  we  have  adopted  10  microns 
as  the  thickness  of  cutting  for  all  general  studies. 

Above  we  have  concerned  ourselves  with  the  method  of  treatment 
where  the  embryo  is  imbedded  as  a  whole.  As  one  readily  sees, 
however,  this  is  impracticable  when  the  specimen  exceeds  a  certain 
size,  and  brings  us  to  a  consideration  of  the  second  method  of  orienta¬ 
tion  for  embryos  of  a  C.R.  length  greater  than  50  mm.  The  head 
alone,  or  only  that  portion  of  the  head  embracing  all  tissue  of  dental 
interest,  is  used.  At  the  outset,  we  are  faced  with  the  difficulty  of 
orienting  the  head  or  portions  of  the  head  so  that  sections  through 
specimens  of  different  ages  can  be  compared,  for  there  are  no  fixed 
anatomical  landmarks  by  which  to  imbed.  Experimentation  showed 
that  the  various  landmarks  chosen  were  useless  because,  in  growth, 
the  plane  of  the  dental  structures  does  not  remain  constant,  and  one 
landmark  or  another  develops  at  different  rates  with  the  underlying 
osseous  or  cartilagenous  support.  We  next  tried  triangulation  among 
three  points,  but  although  this  was  more  successful,  practical  difficul¬ 
ties  were  encountered  at  the  time  of  imbedding.  At  the  suggestion  of 
Dr.  G.  B.  Wislocki,  Professor  of  Anatomy,  Harvard  Medical  School, 
the  investigation  was  carried  further.  Acting  upon  his  advice,  we 
tried  to  determine  the  most  constant  plane  upon  which  to  base  our 
work.  Prof.  J.  L.  Bremer  of  Harvard  Medical  School  offered  us  some 
invaluable  help.  It  was  mainly  through  his  assistance  that  we  were 
able  to  reach  a  satisfactory  solution  of  our  problem.  Embryos  of 
different  ages  were  cleared  by  the  Spalteholz  (6)  and  the  Miller  (3) 
methods.  When  cleared,  the  osseous  and  cartilagenous  skeletons 
are  well  displayed,  together  with  a  preservation  of  the  overlying 
tissues,  facilitaling  measurements  and  observations  of  the  dental 
structures  and  their  relationship  to  known  anatomical  landmarks. 
The  measuring  points  or  landmarks  utilized  in  this  investigation  are 
those  given  by  Schultz  (5)  and  represented  by  the  various  letters  in 
Jig.  3: 

A. — Glabella:  the  most  prominent  point  in  the  mid-sagittal  plane 
between  the  superciliary  arches.  B. — Nasion:  a  point  overlying  the 
naso-frontal  suture  in  the  mid-sagittal  plane.  C. — Subnasale:  a 
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point  in  the  mid-sagittal  plane  at  which  the  nasal  septum  merges  into 
the  upper  lip.  D. — Stomion:  the  point  in  which  the  mid-sagittal 
plane  crosses  the  mouth  cleft.  E. — Gnathion:  the  lowest  point  under¬ 
neath  the  mandibular  symphysis.  F. — Tragion:  the  point  at  which 
the  upper  edge  and  base  of  the  tragus  meet.  G. — Vertex:  the  highest 
point  of  the  head  in  the  mid-sagittal  plane,  with  the  head  oriented  in 
the  ear-eye  horizon.  //. — Inion:  the  highest  point  in  the  mid-sagit¬ 
tal  plane  to  which  the  musculature  of  the  neck  reaches  on  the  occi¬ 
pital  bone.  A'. — The  most  distant  point  on  the  occiput  in  the  mid- 
sagittal  plane.  ^-A^ — Head  length. 

With  the  use  of  cleared  specimens  ranging  from  C.R.  60  mm.  to 
200  mm.,  it  was  possible  to  plot  the  above  landmarks  on  the  museum 
jar  in  which  the  embryos  were  contained.  It  was  then  possible  to 
observe  the  relationship  of  these  landmarks  to  the  dental  tissues, 
Meckle’s  cartilage,  the  developing  mandible,  and  palatal  process  of 
the  maxilla.  The  results  of  these  observations  showed  why  our  pre¬ 
vious  efforts  at  standardization  had  failed.  The  anatomical  delinea¬ 
tion,  based  upon  two  or  more  of  these  fixed  points,  was  affected  by 
the  different  growth-rates  along  the  selected  lines.  As  space  does 
not  permit  a  detailed  account  of  these  observations,  we  content 
ourselves  by  reporting  the  ultimate  outcome  of  the  investigation. 
A  line  joining  the  subnasale  and  tragion  bore  the  most  constant  re¬ 
lationship  to  the  plane  of  ultimate  occlusion;  and,  in  the  early  stages 
of  tooth  development,  bore  a  very  consistent  ratio  to  the  crest  of  the 
gum  ridge,  both  anteriorly  and  posteriorly.  This  plane  was  affected 
to  a  surprisingly  small  degree  by  the  growth  of  the  embryo,  hence  it 
becomes  a  base  upon  which  to  establish,  primarily,  the  orientation; 
secondarily,  the  plane  of  sections.  In  fig.  4,  a  portion  of  a  cleared 
embryo  of  lvS2  mm.  C.R.  is  shown.  Note  the  relationships  of  the  car¬ 
tilaginous  and  osseous  parts  of  the  mandible  and  maxilla  to  the  sub- 
nasale-tragion  line.  This  line  possesses  another  characteristic  favor¬ 
ing  its  use;  namely,  the  ease  with  which  the  two  terminal  points  can 
be  determined  under  practically  all  conditions.  The  reader  should 
not  misconstrue  the  significance  of  this  line,  by  thinking  we  claim  it 
lies  equidistant  between  the  upsper  and  lower  jaws,  or  that  it  repsresents 
the  pslane  of  ultimate  occlusion.  This  is  far  from  the  truth,  but  we 
do  contend  that  a  line  drawn  piarallel  to  the  subnasale  tragion,  at 


Fig.  1.  Imbedding  bo.x,  showing  method  of  orienting  specimen  with  relation  to  base  A 


Fig.  2.  Human  embryo  in  relationship  to  base  AB.  Transverse  section  of  embryo  is 
frontal  section  with  reference  to  head. 

Fig.  3.  Drawing  of  head  of  human  embryo. 

A. — Glabella.  B. — Nasion.  C. — Subnasale.  D. — Stomion.  E. — Gnathion.  F. — 
Tragion.  G. — Vertex.  H. — Inion.  X. — Most  distant  point  on  occiput  in  mid-sagit¬ 
tal  plane.  .'IX. — Head  length,  (.\fter  Schultz;  modified) 
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Fig.  4.  Cleared  head  of  human  fetus  (C.R.,  152  mm.),  showing  subnasale-tragion  line 
parallel  to  plane  of  developing  teeth. 


Fig.  S.  Human  fetus:  subnasale-tragion  line  (CF)  and  its  relationship  to  incisions  for 
removal  of  tissue  block  containing  dental  apparatus. 

AX. — Line  of  section,  parallel  to  CF  and  YB  (A  =  glabella;  X  =  point  on  occiput). 
CF. — Subnasale-tragion  line.  ED. — Third  line  of  section,  perpendicular  to  AX,  CF 
and  YB,  and  lying  between  ear  and  occiput.  YB. — Line  of  decapitation. 
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varying  distances  inferiorly,  according  to  the  C.R.  length,  represents 
the  most  satisfactorily  constant  plane  from  which  computations  and 
measurements  can  be  made  upon  embryos  of  the  age  group  over  a 
50  mm.  C.R.  A  section  plane  at  right  angles  to  the  subnasale-tragion 
line,  CF  (Jig.  5),  therefore,  is  regarded  as  a  frontal  section  of  the  head 
(not  of  the  embryo),  and  is  used  as  the  constant  anatomical  factor  in 
considering  the  dental  development  in  embryos  of  this  second  age- 
group,  in  excess  of  C.R.  50  mm. 

With  a  sharp  razor  the  embryo  is  decapitated  along  the  line  YB, 
fig.  5,  parallel  to  FC.  The  point  Y  is  caudad  to  the  inion,  and  B  is 
on  the  anterior  part  of  the  neck;  and  the  line  of  incision  must  not 
approach  or  section  any  part  of  the  mandible.  The  head  is  further 
sectioned  along  AX;  that  is,  from  glabella  to  X  on  occiput,  parallel  to 
CF  and  YB.  A  third  section  is  now  made  along  ED,  at  right  angles 
to  XA,  YB,  and  CF.  The  exact  location  of  this  last  section  is  un¬ 
important,  but  is  satisfactory  midway  between  ear  and  occiput.  We 
now  have  a  block  of  tissues  containing  the  developing  dental  apparatus, 
and,  owing  to  its  shape  and  mode  of  sectioning,  orientation  in  paraffin 
is  easily  accomplished.  Blocking  in  paraffin  is  practised  by  having 
ED  parallel  to  the  base,  so  that  the  first  sections  will  be  at  right  angles 
to  CF  w’hich,  to  localize  individual  sections,  may  be  termed  the  “line 
of  progression.” 


II.  PL.A.NE  OF  SECTION 

The  first  sections  from  the  microtome  contain  the  nose  and  some¬ 
times  sections  from  the  region  of  the  glabella.  No  sections  are  re¬ 
tained  until  the  subnasale  landmark  is  reached,  and  then  they  are 
numbered  consecutively,  beginning  with  the  subnasale  point  as  one. 
In  the  first  paper  in  this  series,  we  stated  that  the  embryo  is  photo¬ 
graphed  as  a  routine  procedure.  This  photograph  must  be  to  some 
exact  magnification  for,  with  a  standardized  method  of  orientation 
in  a  wax  block,  a  definite  plane  of  section  can  be  plotted  on  the  pho¬ 
tograph.  Then,  as  we  have  mounted  every  section,  each  cut  at  a 
known  number  of  microns,  we  can  readily  interpret  histologic  struc¬ 
ture,  displayed  by  any  one  section,  in  terms  of  its  anatomical  rela¬ 
tionship.  Therefore,  the  number  of  the  particular  section  in  the 
series,  N,  multiplied  by  the  thickness  cut,  T,  multiplied  by  the  photo- 
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graphic  magnification,  Pm,  divided  by  one  thousand,  equals  the  num¬ 
ber  of  millimeters  plotted  along  a  line,  L,  on  the  photograph,  at  right 
angles  to  the  plane  of  section,  AR,  in  millimeters  along  the  line  of 
progression,  L: 

AR  =  N  X  T  X  Pm 

iooo 

As  previously  stated,  we  have  been  considering  an  embryo  sectioned 
in  the  frontal  plane  of  the  head;  in  the  early  stages,  this  is  transverse 
of  the  embryo,  as  explained.  The  other  plane  of  section,  of  interest 
to  the  dental  scientist,  is  the  sagittal,  and  we  adhere  to  these  two 
planes  in  routine  procedure.  Deviation  from  them  is  practised  only 
when  it  is  desirable  to  examine  thin  sections  of  a  particular  part;  for 
instance,  a  transverse  section  of  the  mandible  from  a  fetus  at  or  about 
full  term.  The  photographs  originally  taken,  therefore,  must  include 
a  frontal  view  of  the  embryo  as  well  as  a  lateral  one.  In  applying 
the  formula  to  determine  the  AR  (anatomical  relation)  of  a  particular 
section,  the  tragion-tragion  line  (an  imaginary  straight  line  joining 
tragion  to  tragion)  is  read  as  the  line  of  progression,  L,  the  first  sec¬ 
tion  numbered  being  the  superficial  tragion  landmark.  Again  ap¬ 
plying  the  formula  to  embryos  of  the  first  age  group;  that  is,  those 
imbedded  whole,  “the  line  of  progression,”  L,  is  represented  by  a  line 
at  right  angles  to  the  blocked  base,  the  first  section  cut  being  in  the 
region  of  the  mid-brain. 

The  practical  application  of  the  foregoing  procedure  is  very  valuable 
in  the  interpretation  of  findings.  The  newcomer  in  this  field  of  em- 
bryological  research  may  at  first  think  the  method  too  involved  or 
complicated.  But  after  some  practice,  he  favors  its  use  when  he 
considers  the  ease  with  which  he  can  view  tissues  histologically,  and 
also  locate  himself  in  terms  of  gross  anatomy.  The  method  is  far 
from  perfect,  but  we  favor  its  use  until  better  methods  are  devised. 
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EFFECTS  OF  ANTE  NATAL  AND  POST-NATAL  DEFICIENCY 
OF  VITAMIN  D  ON  ANIMAL  DENTITION^ 
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Department  of  Pharmacology,  College  of  Physicians  and  Surgeons,  and  School  of  Dental  and 
Oral  Surgery,  Columbia  University,  Xew  York  City 

The  cause  of  dental  caries  has  baffled  investigators  since  the  incep¬ 
tion  of  dental  research.  In  1890,  Miller  (10)  presented  the  chemico- 
parasitic  theory,  which  was  thought  to  be  the  solution  of  the  enigma. 
His  theory  assumes  that  the  incipient  lesion  is  a  solution  of  the  enamel 
by  the  metabolic  activity  of  aciduric  microorganisms,  this  being  fol¬ 
lowed  by  complete  disintegration  of  the  dentin  by  acid-forming  and 
putrefactive  organisms.  As  early  as  1850,  Jones  Paul  (11)  emphasized 
the  importance  of  diet  in  normal  tooth  development.  The  work  of 
Dr.  and  Mrs.  Mellanby  (8)  confirmed  Paul’s  concept  of  the  etiology 
of  caries.  From  the  work  described  below  we  are  forced  to  as¬ 
sume  that,  in  dental  caries,  the  changes  originate  in  metabolic 
disturbances  within  the  tooth  proper,  i.e.,  in  pulp  and  dentin, 
leading  to  visible  effects  in  the  enamel.  From  a  chemical  view¬ 
point,  caries  is  a  progressive  decalcification  of  tooth  structure.  Any 
factor  that  hinders  calcification  should  prevent  the  normal  devel¬ 
opment  of  dental  tissues.  The  relationship  between  vitamins  and 
calcification  is  well  established. 

The  first  attempts  to  associate  caries  and  vitamins  were  studies  on 
the  effects  of  the  fat-soluble  vitamins  on  the  dentition  of  animals. 
Much  of  this  work  was  done  before  we  were  able  to  differentiate 
between  vitamins  A  and  1),  and  referred  merely  to  fat-soluble  vita¬ 
mins.  Mrs.  Mellanby  (9)  “found  that  a  diet  containing  an  abundance 
of  those  articles  with  which  the  fat-soluble  vitamin  A  (A  and  D)  acces¬ 
sory  food  factor  is  associated,  e.g.,  cod-liver  oil,  butter,  etc.,  allows  the 

‘The  e.xpense  of  this  investigation  has  been  met  by  a  grant  from  the  Commonwealth 
Fund. 
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development  in  puppies  of  sound  teeth.”  Working  with  pure  vita¬ 
min  A,  Marshall  (7)  reported  that  “rats  placed  on  diets  deficient  in 
vitamin  A  develop  lesions  similar  to  dental  caries  apparently  only 
after  maturity.  The  lesions  so  produced  are  more  like  those  found  in 
adult  man  than  in  the  child  or  adolescent.”  While  these  investigators 
reported  positive  findings  in  vitamin  A  and  D  deficiencies,  Knowlton 
(5)  states  that  “in  the  young  rat  dental  caries  does  not  result  from  the 
use  of  diets  low  in  vitamins  A,  B,  C,  D,  or  by  a  deficiency  of  mineral 
salts.”  Effects  of  vitamin  C  on  the  oral  tissues  have  been  studied  by 
numerous  investigators.  Scorbutic  changes  have  been  described  in 
animals  by  Hojer  and  Westin  (2),  Wolbach  and  Howe  (13),  Zilva  and 
Wells  (14)  and  a  number  of  others.  Besides  changes  in  the  perio¬ 
dontal  tissues  and  pulps,  Howe  (3)  in  his  work  on  vitamin-C  deficiency 
in  monkeys,  stated  that  “distinct  cavities  with  the  destruction  of  the 
enamel  and  penetration  of  the  dentin  have  been  found  in  six  animals. 
In  a  number  of  other  animals  the  enamel  had  been  destroyed  in  the 
fissures  of  the  teeth  and  the  dentin  was  discolored,  the  appearance 
suggesting  that,  if  the  animals  had  lived  longer,  marked  cavities  would 
have  formed.”  Hess  and  Abramson  (1)  emphasized  the  importance  of 
vitamins  C  and  D.  They  “do  not  attribute  dental  caries  to  a  lack  of 
the  fat-soluble  A  vitamin.  [They  say]  our  experience  with  infants 
and  young  children  who  have  been  fed  full  amounts  of  cod-liver  oil  in 
addition  to  butter-fat  forces  us  to  the  conclusion  which  is  fortified  by 

the  classic  observations  of  Bloch . Carious  teeth  are  not  an 

outstanding  disorder  where  beriberi  is  endemic,”  (1)  indicating  that, 
in  the  human,  vitamin  B  is  of  comparatively  minor  importance  in  the 
development  of  dental  caries.  Rosebury  and  Karshan  (12)  used  a 
diet  low  in  calcium  and  in  vitamin  D.  They  report  that  “no  dental 
caries  was  produced  in  spite  of  evidence  of  retention  of  food  in  molar 
pits,  probably  indicating  the  absence  in  these  experiments  of  one  or 
more  factors  in  susceptibility  to  caries.”  The  work  of  Jones,  Larsen 
and  Pritchard  (4)  throws  considerable  doubt  upon  the  importance  of 
vitamin  C  in  the  causation  of  dental  caries.  “The  diet  of  Hawaiian s 
consists  of  milk,  eggs,  fish  of  all  kinds,  cereals,  potatoes,  rice,  taro, 
fruits  and  vegetables  in  abundance  and  variety  the  year  around.” 
This  food  is  very  rich  in  vitamin  C,  yet  caries  is  rampant  among  these 
Polynesians. 
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Fig.  1.  Photograph  of  Pup  102. 

Note  extreme  muscular  atony,  stunted  appearance,  and  flat-footedness 


Fig.  2.  Photograph  of  jaws  of  Pup  102. 

Enamel  defects  and  hypoplasia  of  deciduous  molars  and  main  cusp  of  partially  erupted 
permanent  carnassial  can  be  seen.  Distal  lobes  of  incisors  smaller  than  usual. 


L 


Fig.  3.  Decalcified  section  of  partially  erupted  lower  first  carnassial  (Pup  102). 

A. — Space  created  by  recession  of  pulp.  B. — Fibrosis  of  coronal  border  of  pulp. 
C. — Vacuolation  of  odontoblasts.  D. — Dilated  vessels  of  pulp.  E. — Uncalcified  roots. 
F. — Open  apices. 


tained  by  the  numerous  investigators.  Since  many  of  the  conflicting 
results  were  based  either  on  experiments  which  were  not  carefully 
controlled,  or  on  clinical  observation  without  experimental  proof,  it 
seemed  advisable  to  conduct  a  series  of  more  carefully  controlled 
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experiments  to  determine  the  relationship  between  dietary  deficiencies 
and  dental  decay.  In  this  preliminary  report  is  discussed  a  series  of 
experiments  on  effects  on  young  rats  of  lack  of  vitamin  D,  and  on  dogs 
of  ante-natal  and  post-natal  deficiency  of  vitamin  D. 


Fig.  4.  Photomicrograph  of  cervix  of  crown  oi  Jig.  3  fPup  102). 

A. — Fibrosis  of  coronal  border  of  pulp,  with  formation  of  new  capillaries.  B. — 
Vacuolation  of  odontoblasts.  C. — Termination  of  calcified  dentin.  D. — Organic  matrix 
of  enamel.  E. — Keratinized  cells  of  Nasmyth’s  membrane. 

Six  bitches,  which  had  been  fed  a  rachitogenic  diet  for  more  than 
one  year,  were  bred  in  order  to  study  the  effect  of  the  prenatal  vitamin 
deficiency.  Only  one  pup  (102),  born  of  a  bitch  that  had  been  on  a 
rachitogenic  diet  for  two  years,  lived  till  some  of  the  permanent  teeth 
erupted.  Effects  of  the  post-natal  lack  of  vitamin  I)  were  studied  in 
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12  puppies  and  35  rats.  Six  normal  puppies,  ten  to  fifteen  weeks  old, 
were  placed  on  a  stringent  rachitogenic  diet.  An  equivalent  number 
were  used  as  normal  controls.  In  the  rat  experiments,  a  standard 
breed  of  rat  was  used.  The  latter  were  divided  into  vitamin-I)  de¬ 
ficient,  “starved,”  and  normal  groups.  Litter  mates  were  placed  in 
each  of  the  three  groups.  Uniform  results  w'ere  obtained  for  both 
dogs  and  rats. 


Fig.  5.  Photomicrograph  showing  fibrosis  adjacent  to  layer  of  Weil  (Pup  102). 

A. — Fibrosis.  B. —Odontoblasts.  C. — Dentin  wall.  D. — Cells  assuming  appear¬ 
ance  of  fibroblasts. 


Pup  102  ( fig.  1)  lived  for  142  days.  Autopsy  was  done  immediately 
after  death,  and  the  jaws  were  placed  in  10  per  cent  formalin.  The 
|Kist-mortem  revealed  the  usual  rachitic  changes.  The  bones  were 
very  soft.  4  here  was  a  marked  beading  of  the  ribs.  All  of  the  de¬ 
ciduous  teeth  were  present  and  the  main  cusps  of  the  lower  first 
carnassials  had  pierced  the  gum.  4'here  was  marked  hypoplasia  of 
all  the  teeth,  the  most  significant  in  the  deciduous  and  permanent 
molars  (fig.  2).  Decalcified  and  ground  sections  were  made.  Micro- 
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scopic  abnormalities  were  found  in  the  pulp,  dentin,  enamel,  and  bone, 
rhe  identical  pathology  was  noted  in  all  sections  of  the  jaws  and  in 
Ijoth  erupted  and  unerupted  teeth.  'Fhe  pulps  of  all  teeth  showed  a 
consistent  change.  The  photomicrograph  of  the  lower  first  carnassial 
{Jig.  3)  show’s  the  pulp  receding  from  the  pulp  chamber.  The  space 
so  created  is  probably  filled  w’ith  exudate.  There  is  extreme  engorge¬ 
ment  and  hemorrhage,  especially  in  the  coronal  portion  of  the  tissue. 
'I'he  separation  of  the  odontoblasts  from  the  dentin  wall  is  preceded 


Fig.  6.  Photomicrograph  of  coronal  dentin  (Pup  102). 
A. — Uncalcified  dentin.  B. — Calcospherites.  C. — Pulp. 


by  vacuolation  of  the  cells  (Jig.  4).  At  the  coronal  border  of  the  pulp, 
there  is  proliferation  of  fibroblasts  and  new  capillaries  (jig.  4).  Con¬ 
current  with  the  degeneration  of  the  odontoblasts  there  is  fibrosis  of 
the  reticular  cells  adjacent  to  the  layer  of  Weil  (Jig.  5).  There  is  some 
degeneration  of  the  stellate  cells  in  the  upper  portion  of  the  pulp, 
while  those  nearer  the  apices  appear  quite  normal.  The  cells  near  the 
areas  of  fibrosis  seem  to  have  undergone  an  elongation  of  the  nuclei, 
a  loss  of  stellate  appearance;  they  assume  the  characteristics  of  fibro¬ 
blasts  (fig.  5).  The  primary  lesion  seems  to  be  in  the  odontoblastic 
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layer.  In  the  decalcified  sections,  much  of  the  organic  matrix  of  the 
enamel  remained,  maintaining  the  structure  of  the  tissue.  Columnar 
cells  derived  from  the  enamel  organ  can  be  seen  in  contact  with  the 
organic  matrix  (Jig.  4).  The  body  of  the  dentin  is  irregular,  giving  the 
appearance  of  massed  globules  on  a  background  of  predentin  (Jig.  6). 
Uncalcified  dentin  is  evident  throughout  the  entire  thickness  of  the 


Fig.  7.  Photomicrograph  showing  irregularity  in  enamel  (Pup  102). 
A.  -Calcospherites.  B. — .\meloblasts.  C. —  Dentin. 


crown.  'I'he  tubules  are  tortuous  in  the  more  calcified  portions  of  the 
crown,  but  lose  their  identity  in  the  jelly-like  matrix  of  the  predentin 
of  the  roots.  'I'here  is  retardation  of  the  calcification  of  the  first 
jiermanent  carnassials.  'I'he  enamel  covering  both  deciduous  and 
permanent  teeth  is  comparatively  thin.  Calcospherites  can  be  seen  in 
the  enamel  (fig.  7).  d'he  dentin  of  the  crown  is  thin  and  poorly  cal- 


cified.  The  roots  consist  of  a  thin  layer  of  dentinoid  substance  con¬ 
taining  few  scattered  islands  of  calcification,  which  practically  ends  at 
the  cervical  border  of  the  crown.  The  apices  are  wide  open.  Condi¬ 
tions  stimulating  mesodermal  metoplasia  seem  to  exist  (animal  102). 
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In  the  pulpal  tissue  of  an  unerupted  tooth  a  mass  of  dentin  can  be  seen 
surrounded  by  a  pre  dentin  shell,  d'here  are  no  tubuli  in  the  tissue 
simulating  a  pulp  nodule.  Lodged  in  the  tissue  between  the  tooth 
and  the  buccal  mucosa  is  a  mass  of  highly  calcified  tissue  resembling 
dentin  (fig.  S).  There  are  no  odontoblasts  present.  However,  in  the 


A 


Fig.  8.  Photomicrograph  of  unerupted  premolar  (Pup  102). 

. — Pulp  nodule.  B. — Dentin-like  substance.  C. — Engorged  pulp. 
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Fig.  9.  Section  of  jaw  of  normal  rat. 


Fig.  10.  Photomicrograph  of  coronal  pulp  (rat),  showing  separation  of  odontoblasts 
from  dentin  wall  due  to  tearing. 

Cells  retain  normal  appearance.  No  pathology  can  be  seen  in  tissue. 
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uppermost  part  of  the  tissue,  connective-tissue  cells  can  be  seen  progres¬ 
sively  surrounded  by  colloidal  substance,  resembling  the  edema  of 
embryonal  tissue  prior  to  bone  formation  described  by  Leriche  and 
Policard  (6).  The  calcified  material  that  resembles  dentin  so  closely 


Fig.  11.  Photomicrograph  of  pulp  of  rachitic  rat. 

A. — Necrotic  path.  B. — Extreme  engorgement  of  vessels.  C. — Separation  of  odonto¬ 
blasts  from  dentin  wall.  D. — Fibrosis  of  free  margin. 

contains  a  matrix  of  anastomosing  cells  instead  of  dentinal  fibrils. 
I'he  tissue  resembles  an  amorphous  odontoma. 

I'he  gross  changes  observed  in  the  other  rachitic  dogs  were  equally 
interesting.  Four  of  the  six  pups  showed  gingival  lesions.  Hyperemia 
of  the  gingiva  in  the  premolar  and  molar  regions  was  noted  in  three 
animals.  Hypertrophy  of  the  labial  gingiva  was  seen  in  one  dog. 
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The  anterior  part  of  the  hard  palate  and  the  floor  of  the  mouth  of  one 
pup  were  very  edematous.  Tooth  changes  were  evident  in  three  of 
the  group.  Marked  hypoplasia  was  observed  in  two  dogs.  In  one, 
there  was  a  cupping  of  the  enamel  of  the  cuspids,  premolars,  and 
molars.  The  lesion  affected  the  dentin  in  many  areas,  and  simulated 
caries.  The  observed  systemic  changes  were  enlarged  joints  and 
costo-chrondral  junctions  in  three  animals;  muscular  atony  and  flat- 
footedness  in  two;  ectodermal  lesions,  in  three,  affecting  hair  (alopecia), 
nails  (long,  curved  and  poorly  formed),  and  eyes  (blindness  and  ulcera¬ 
tion  of  cornea).  Since  these  changes  are  progressively  increasing, 
we  have  postponed  the  minute  description  and  microscopic  examina¬ 
tion  until  a  later  date. 

In  order  to  study  the  early  stage  of  the  effect  of  a  diet  deficient  in 
vitamin  D,  we  used  thirty-five  young  rats  and  divided  them  into 
normal,  rachitic,  and  “starved”  groups.  The  first  group  received  a 
balanced  diet.  A  stringent  rachitogenic  diet  was  given  to  the  second. 
The  remaining  animals  (“starved”)  received  a  diet  of  good  quality, 
but  insufficient  in  amount.  After  twenty-five  days  on  the  prescribed 
diets,  the  animals  were  killed  and  immediately  placed  in  10  per  cent 
formalin.  The  gross  differences  were  those  that  might  have  been 
predicted.  The  starx’ed  and  rachitic  animals  w^ere  decidedly  smaller 
than  the  normal  controls,  but  no  gross  pathological  changes  were  ob- 
seiA’ed.  Microscopic  examination  revealed  no  apparent  changes  in 
the  enamel  and  dentin.  There  was  an  unquestionable  change  in  the 
pulps  of  all  the  teeth  cf  the  rachitic  rats.  The  pulps  of  the  “starved” 
group  were  slightly  hyperemic.  The  control  animals  were  normal  in 
all  respects  (Jigs.  9  and  IG).  The  pulps  of  the  rachitic  animals  were 
intensely  inflamed  (Jxg.  11).  There  were  extensive  hemorrhage  and 
pigmentation.  The  separation  of  odontoblasts,  as  noted  in  Pup  102 
(described  above),  was  present  in  all  sections.  In  some  areas,  where 
the  separation  is  complete,  fibrosis  of  the  free  margin  is  apparent. 
Where  odontoblasts  are  still  in  contact  with  dentin,  the  appearance 
varies  from  normal  to  extreme  vacuolation.  Diffuse  atrophy  and 
necrosis  of  the  reticular  cells  are  seen  throughout  the  coronal  pulp. 
Considering  the  extreme  distension  of  the  capillaries,  the  diapedesis 
and  pigmentation,  this  destruction  is  obviously  due  to  pressure 
atrophy.  The  disintegration  of  the  supporting  structure  is  most 
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marked  in  the  central  area  of  the  coronal  pulp.  All  forms  of  de¬ 
generative  changes  can  be  seen  in  the  field.  Karyolysis  and  cyto¬ 
plasmic  degeneration  leave  a  mass  of  poorly-staining  necrotic  material 
throughout  the  section  (Jig.  11). 

In  consideration  of  past,  and  of  a  number  of  current,  experiments 
we  have  found  a  definite  relationship  between  dietary  deficiency  of 
vitamin  D  and  characteristic  tooth  changes.  Pathological  changes  in 
the  pulp  in  the  early  stages  have  occurred  consistently,  the  incipient 
lesion  being  an  intense  inflammation  accompanying  destruction  of  the 
odontoblasts.  Dentin  and  enamel  changes  have  been  noted  in  more 
advanced  stages  of  rickets.  There  is  an  increased  amount  of  pre¬ 
dentin,  and  the  enamel  and  dentin  are  poorly  calcified.  The  observed 
tooth  abnormalities,  under  our  diet  and  some  experiments  now  being 
done,  suggest  a  relationship  between  calcification  and  caries. 

Our  thanks  are  due  to  Dr.  C.  F.  Bodecker  and  Dr.  C.  C.  Lieb  for 
their  assistance  and  valuable  suggestions,  and  to  Miss  X.  Hughes  for 
her  help  in  preparing  the  sections.  We  are  indebted  to  Dr.  E.  Apple- 
baum  for  the  photomicrographs. 
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11.  Results  of  IMinor  Variations  in  the  Calcium-phosphorus- 
vitamin  “D”  Complex* 

\\  M.  G.  DOWNS,  JR.,  D.D.S.,  A.M.,  Ph.D. 

DePiirlrntnl  of  Pathology,  Yale  Medical  School,  New  Haven,  Conn, 

I.  INTRODUCTION 

In  a  previous  communication  (5 )  some  of  the  phenomena  concerned 
in  the  growth  and  formation  of  bone  and  tooth  were  discussed.  The 
present  study  is  concerned  with  effects  of  vitamin  I)  in  diets  deficient  in 
part  in  calcium  or  phosphorus,  and  for  relatively  short  periods  of  time. 
Most  of  the  earlier  studies  have  involved  gross  variations  in  diet.  It 
is  felt  that  there  has  been  a  need  for  study  of  the  earlier  and  slighter 
changes. 


II.  material 

The  animals  were  albino  rats  of  a  well-known  genetic  make-up  and 
extremely  careful  breeding,  growth,  and  feeding  conditions.  They 
were  obtained  from  the  Connecticut  Agricultural  Experiment  Station 
through  the  courtesy  of  Prof.  L.  B.  Mendel,  who  devised  the  syn¬ 
thetic  diets  {table  1)  and  supervised  the  feeding.  The  number  of  ani¬ 
mals  on  a  given  diet  varied  from  four  to  twelve,  in  most  cases  being 
six  to  eight. 


III.  methods 

The  animals,  males,  28  days  old  at  the  initiation  of  the  experiment, 
were  kept  on  the  experimental  diet  for  28  days  before  sacrifice,  when, 
56  days  old,  the  heads  were  severed,  tagged  with  serial  numerals, 
and  placed  immediately  in  10  per  cent  formalin.  As  soon  as  possible, 
the  soft  tissues  were  removed  from  the  skulls;  both  jaws  separated 

'  The  6rst  paper  in  this  series  is  indicated  in  item  5  in  the  bibliography. 
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from  the  calvarium ;  the  right  upper  and  lower  jaws  placed  again  in 
formalin  for  ten  days;  and  the  left  jaws,  dried  for  three  days  at  100°C., 
x-rayed  in  series  on  single  plates  (Jig.  6),  studied  under  the  dissecting 
microscope,  and  gross  photographs  made  at  a  magnification  of  about 
14  X  (Jigs.  1-5).  The  right  jaws,  which  had  been  kept  in  formalin, 
were  then  decalcified  with  5  per  cent  HNO3  in  10  per  cent  formalin; 
imbedded  in  celloidin;  sectioned;  and  stained  with  hematoxylin  and 
eosin,  Mallory's  connective  tissue  stain,  or  the  triple  stain  of  Masson, 
'rhe  most  satisfactory  results  were  obtained  with  the  hematoxylin 
and  eosin  preparations,  and  in  most  cases  this  technic  was  followed 
throughout. 


IV.  KESULTS 

A  complete  series  of  gross  photographs,  under  sufficient  magnifica¬ 
tion  to  show  even  minor  variations,  was  wholly  unproductive  of  any 
evidence  of  change  (Jigs.  1-5).  There  was  no  evidence  grossly  of  any¬ 
thing  even  remotely  resembling  caries,  and  the  amount  of  attrition 
was  not  regular  for  any  of  the  diets  studied.  X-ray  examination 
under  the  most  carefully  controlled  conditions  also  showed  no  regu¬ 
larity  of  variations  in  density  (fig.  6).  Histologically  there  were 
slight  changes  on  the  various  diets,  as  follows: 

Diet  1.  Essentially  normal  (fig.  7). 

Diet  2.  Essentially  normal. 

Diet  3.  Essentially  normal. 

Diet  4.  Very  slight  lessening  in  calcification  in  inner  aspects  of  incisors 
particularly,  and  slight  decrease  in  calcification  of  bone  trabeculae.  Bone 
slightly  more  cellular;  does  not  take  blue  stain  of  calcium  quite  as  well. 

Diet  5.  Decrease  in  calcification  of  odontogenic  region  somewhat  more 
noticeable  than  on  previous  diets;  more  marked  in  incisors.  Number  and 
size  of  trabeculae  slightly  decreased;  more  cellular.  Marrow  cells  somewhat 
increased  in  number. 

Diet  6.  Changes  noted  for  Diet  5  seen  here;  perhaps  slightly  more  ad¬ 
vanced. 

Diet  7.  Conditions  essentially  similar  to  those  on  Diet  6  (fig.  8). 

Diet  8.  Wide  uncalcified  odontogenic  layer  as  notable  in  molars  as  in 
incisors,  and  extend  in  irregular  zones  well  into  molar  dentin;  in  some  cases 
to  surface  of  teeth.  No  evidence  in  many  places  of  calcium  deposits  in 
trabeculae.  Pulp  contains  many  lymphocytes;  normal  architecture  of 


Fig.  1.  Molars  of  rat  under  dissecting  microscope;  Diet  1.  Xo  changes.  (X  14) 


Fig.  2.  Molars  of  rat;  Diet  26.  Xo  gross  changes.  (X14). 


F'ig.  .3.  Molars  of  rat;  Diet  27.  X’o  gross  changes.  (X  14). 
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Fig.  4.  Molars  of  rat;  Diet  32.  No  gross  changes.  (X  14). 


Fig.  5.  Molars  of  rat;  Diet  33.  No  gross  changes.  (X  14). 

Diet  10.  Essentially  normal. 

Diet  11.  Lack  of  calcification  in  inner  zones  of  teeth,  particularly  in¬ 
cisors:  to  less  extent  in  molars.  Also  lessened  calcium  deposition  in  bone 
trabeculae. 

Diet  12.  Essentially  normal. 


pulpal  cells  completely  upset  and  irregular.  Flattening  of  ameloblasts  and 
lessened  regularity  of  arrangement;  no  evidence  of  calcium  deposition  into 
enamel  matrix  {fig.  9). 

Diet  9.  Slight  mottling  of  inner  portion  of  dentin,  particularly  in  incisors. 
Hone  and  dental  pulpal  cells  not  particularly  altered. 
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Diet  13.  Some  lessening  of  calcium  deposits  throughout:  decrease  very 
unevenly  distributed.  Pulpal  cells  completely  altered  in  appearance  and 
architecture  {jig.  10). 

Diet  14.  Lessening  of  calcium  deposition;  apparent  efforts  toward  depo¬ 
sition  of  secondary  dentin  in  horns  of  pulp.  Slight  evidence  of  calcium 
deposits  in  bone  trabeculae  and  pulp.  Marrow  cells  in  bone  increased  in 
number.  Changes  not  so  marked  as  on  Diet  13  (Jig.  11). 


Fig.  7.  Photomicrograph  through  molar  and  surrounding  bone  of  rat  on  Diet  1. 
Cut  somewhat  obliquely  to  distort  odontoblasts  slightly.  Normal.  (X  160). 


Diet  15.  Some  thinning  of  trabeculae;  increase  in  cellularity  and  les¬ 
sened  calcification.  Odontogenic  zone  somewhat  wider.  Pulpal  cells 
slightly  irregular. 

Diet  16.  Fairly  normal  excepting  slight  increase  in  width  of  odonto¬ 
genic  zone  in  incisor. 

Diet  17.  Essentially  same  as  for  Diet  15.  Pulp,  and  odontogenic  zone 
at  root  of  incisor,  perhaps  more  vascular. 

Diet  18.  Calcification  of  trabeculae  fair;  of  teeth,  altered  slightly  in 
incisor.  Cells  in  good  condition. 


Did  19.  Essentially  same  as  for  Diets  6  and  7.  Some  increase  in  width 
of  uncalcified  odontogenic  zone  of  all  teeth.  Lessened  calcification  of  bone 
trabeculae;  an  increased  cellularity  of  trabeculae  and  cortex. 

Diet  20.  Essentially  normal. 

Diet  21.  Essentially  normal. 

Diet  22.  Essentially  normal:  perhaps  very  slight  decrease  in  calcifica¬ 
tion  in  odontogenic  zone  of  incisors,  and  in  trabeculae. 


Fig.  8.  Photomicrograph  of  similar  area  {fig.  7)  from  rat  on  Diet  7. 

Disarrangement  of  odontoblasts;  decreased  calcification;  increased  cellularity  of  bone. 
(X  100). 


Diet  23.  Essentially  normal ;  perhaps  very  slight  decrease  in  calcification. 

Diet  24.  Slightly  decreased  calcification;  more  noticeable  in  bone  tra¬ 
beculae  and  incisor,  less  in  molars. 

Diet  25.  Slight  decrease  in  calcification  in  all  elements.  Pulps  more 
highly  cellular;  odontoblasts  and  other  pulpal  cells  slightly  irregular  in 
arrangement. 

Diet  26.  Lessening  of  calcification,  especially  in  bone  trabeculae,  molars, 
and  incisors.  Both  marrow  and  pulpal  cells  slightly  more  cellular. 

Diet  27.  Lessened  calcification  quite  marked — equally  noticeable  in 
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molars  and  incisors.  No  evidence  of  enamel  formation  in  incisors,  and  both 
ameloblasts  and  odontoblasts  very  irregular.  Scarcely  any  evidence  of 
calcium  deposition  in  bone  trabeculae. 

Diet  28.  Essentially  normal. 

Diet  29.  Essentially  normal. 

Diet  30.  Calcification  slightly  decreased,  but  all  practically  normal. 


■•HfM 


Fig.  9.  Photomicrograph  of  similar  area  {figs.  7  and  8)  from  rat  on  Diet  8. 

Pulpal  cells  completely  disarranged;  odontogenic  zone  quite  wide;  trabeculae  lacking 
in  evidence  of  calcification  and  quite  highly  cellular.  (X  100). 


Diet  31.  Slight  deposits  of  secondary  dentin  in  molars.  Incisor  pulp 
slightly  fibrous.  Cementum  somewhat  thickened,  as  in  all  sections  for 
low-calcium  plus  vitamin-D  diet. 

Diet  32.  Lessened  calcification  quite  marked.  Pulpal  cells  disrupted 
— architecture  lost.  Pulp  and  bone  marrow  more  cellular. 

Diet  33.  Decalcification  slightly  less  marked  than  in  preceding  sections; 
definite  deposition  of  secondary  dentin.  Marrow  cells  not  greatly  altered, 
but  trabeculae  show  slight  increase  in  calcification  over  that  for  Diet  32. 
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Fig.  11.  Photomicrograph  of  similar  area  7-10)  from  rat  on  Diet  14. 

Only  slight  disarrangement  of  pulpal  cells;  slight  increase  in  odontogenic  zone;  trabecu¬ 
lae  fairly  well  calcified,  and  slightly  more  cellular  than  normal.  (X  100). 
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V.  SUMMARY  AND  CONCLUSIONS 

Slight  alterations  in  the  dietary  Ca-P04  ratio  did  not  cause  gross 
changes  or  marked  differences  in  density  in  the  teeth  and  jaws  of  rats. 
Only  when  the  variations  between  calcium  and  phosphorus  become 
quite  marked,  were  histologic  changes  noted.  None  of  the  changes 
were  striking. 

In  these  experiments,  conducted  for  short  periods,  there  was  no 
evidence  of  dental  caries.  As  the  Ca-P04  ratio  w’as  markedly  al¬ 
tered,  beginning  at  about  1.0  to  0.5,  or  0.5  to  1.0,  decalcification  oc¬ 
curred.  As  the  upset  became  greater,  this  change  was  more  evident. 
For  diets  having  lower  phosphorus  contents,  the  histological  changes 
were  made  more  noticeable  by  addition  of  vitamin  D.  Where  the 
calcium  content  was  lowered,  addition  of  vitamin  D  apparently  aided 
the  tissues  to  prevent  the  change. 

The  explanation  of  these  effects  is  not  clear.  Perhaps,  in  the  case 
of  the  lower  phosphorus-content,  addition  of  vitamin  D  tends  to  raise 
the  blood-calcium,  which,  in  the  tendency  to  maintain  the  Ca-P04 
balance,  withdraws  additional  phosphorus  from  the  depots.  Possibly, 
where  vitamin  D  is  added  to  a  low-calcium  diet,  there  is  a  tendency  to 
increase  the  calcium  absorption  in  the  intestine,  thus  protecting  the 
depots  in  the  bones  and  teeth. 
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I.  THE  orthodontist’s  VIEWPOINT 

Lowrie  J.  Porter,  D.D.S.,  New  York  City 

It  is  with  a  sincere  realization  of  the  general  lack  of  knowledge  or 
agreement  in  the  science  of  orthodontia,  so  far  as  a  definite  diagnosis 
or  prognosis  is  concerned,  that  I  attempt  to  enumerate  some  of  the 
possible  responsibilities  of  the  general  practitioner  in  relation  to  the 
health  and  growth  of  children  from  the  orthodontist’s  viewpoint.  I 
ramble  through  some  of  the  advertising  sections  of  our  dental  journals 
and  find  such  alluring  notices  as  this:  “Correct  appliances  mean  suc¬ 
cessful  orthodontia.  Let  our  laboratory  diagnose  your  cases.” 
Another  reads:  “This  method  enables  every  practitioner  to  approach 
malocclusion  confidently.  It  is  simple,  safe,  easily  understood  and 
profitable.  With  an  hour’s  study  you  can  fit  yourself  for  your  first 
case,”  etc.  When  one  reads  these,  he  should  believe  orthodontia  is 
not  a  science,  but  a  mechanical  job  requiring  only  a  knowledge  of  how 
to  bend  wires  to  “straighten  crooked  teeth.”  I  sometimes  wonder  if 

'  Presented  at  a  meeting  of  the  New  York  Academy  of  Dentistry,  Yale  Club,  New 
York  City,  November  20,  1930. 
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the  word  “orthodontia,”  as  used,  is  correct  with  our  realization,  or 
perhaps  lack  of  realization,  of  the  extent  of  influences  or  factors  affect¬ 
ing  not  only  the  abnormal  positions  of  teeth,  but  also  so  seriously 
affecting  the  general  health  of  the  child,  and  resulting  in  lack  of  growth, 
metabolic  disturbances,  facial  deformities,  periodontal  diseases,  dis¬ 
turbance  of  normal  function,  etc.  We  are  more  and  more  coming  to 
view  orthodontic  treatment  from  the  standpoint  of  biological  growth — 
cellular  development,  bone  growth,  muscular  changes,  functional 
adaptation,  etc. — because  we  are  dealing  with  growth;  with  a  growing, 
developing  child.  We  must  use  mechanics  as  a  means  to  an  end,  but 
it  should  be  used  only  with  the  idea  of  establishing  a  stimulation  to 
produce  a  development  in  a  place  where  Nature,  for  some  reason,  has 
failed  to  obtain  sufficient  growth.  The  time  may  come  when  we  shall 
know  why  Nature  has  failed  in  these  instances,  and  our  remedy  may 
then  be  through  preventive  means  other  than  mechanics.  So  our 
problem  becomes  one  not  merely  of  regulating  teeth;  but  rather  of  how 
to  stimulate  growth.  Where  there  apparently  has  been  a  hindrance 
or  delay  in  development,  we  must  learn  whether  that  condition  is  a 
deformity,  or  whether  it  is  normal  in  that  individual  at  that  particular 
time  of  development.  And  then,  when  we  speak  of  “normal,”  we 
wonder  what  normal  is  and  who,  if  any  one,  knows  anything  about  it. 
We  usually  think  of  normal  as  being  an  average  normal.  While  in  a 
large  group-study  this  is  perhaps  of  value,  yet  in  judging  the  individual 
it  is  inaccurate  and  misleading. 

Dr.  A.  Leroy  Johnson  calls  our  attention  to  the  individual  normal. 
Knowing  that  it  is  impossible  to  determine  this  accurately,  we  must 
attempt  to  estimate  the  individual  normal,  striving  toward  what  we 
might  call  the  average  ideal.  Some  people  are  six  feet  tall,  others  are 
five  feet  tall.  The  average  is  five  and  one-half  feet,  but  it  does  not 
characterize  the  individual.  But  suppose  we  were  all  five-and-a-half 
feet  tall.  Some  v/ould  have  longer  legs  and  shorter  bodies  than  others. 
Since  we  are  all  of  the  same  height,  which  of  us  is  normal?  So  we 
come  to  the  individual  variation  of  size  and  form.  The  maxillary 
teeth  may  be  too  large  to  occlude  with  an  ideal  cuspal  relation  with 
the  mandibular  teeth,  or  a  right  lateral  may  be  larger  in  size  than  the 
corresponding  left  lateral.  These  are  characteristic  variations  of  tooth 
size.  We  also  find  teeth,  as  Dr.  Milo  Heilman  has  called  to  our 
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attention,  with  a  decided  variation  from  normal  tooth-form.  In  some 
of  these  cases  the  establishment  of  a  theoretical  ideal-placement  of 
inclined  planes  is  a  mechanical  impossibility,  and  would  only  prove 
pathological  if  attempted.  So  this  variation  in  size  and  form  becomes 
a  complicated  orthodontic  problem.  A  child  has  teeth  requiring  a 
definite  amount  of  room  if  placed  in  a  perfect  alignment.  The  child 
has  well  formed  teeth,  good  habits,  normal  health,  balanced  diet,  and 
yet  has  crowded  teeth.  What  is  wrong?  Are  his  teeth  too  large  or 
his  jaws  too  small?  If  we  stimulate  development,  shall  we  get  the 
bone  growth  desired?  What  effect  will  the  muscles  have  on  any 
changes  we  voluntarily  make?  Are  we  right  in  making  these  changes; 
and  if  we  do  make  such  changes,  are  they  permanently  successful? 
And  if  not  permanent,  why  not?  Was  the  treatment  wrong?  Was 
the  retention  too  short,  or  were  we  working  beyond  the  limits  of  growth 
for  that  individual  at  that  particular  time  of  development?  I  am 
trying  to  bring  to  your  attention  the  fact  that  orthodontia  is  a  vast 
field  in  the  promotion  of  health  and  growth  for  which  we,  as  dentists, 
must  bear  the  burden  of  responsibility,  realizing  that  orthodontia  as 
a  science  is  still  in  its  infancy.  We  are  not  dealing  with  teeth  alone, 
but  rather  trying  to  prevent  the  development  of  malocclusions  and 
facial  deformities — not  primarily  because  of  esthetic  values,  but  in  a 
larger  sense  because  of  our  desire  to  promote  health  and  growth  in  the 
developing  child.  And  so  we  must,  if  possible,  eliminate  all  factors 
that  interfere  with,  or  prevent,  normal  functional  development. 

Orthodontia  should  really  be  thought  of  as  dento-facial  pediatrics, 
since  the  object  of  our  work  is  not  alone  to  regulate  teeth,  but  pri¬ 
marily  to  establish  normal  functions  of  teeth,  bones,  muscles,  and  all 
surrounding  structures.  We  are  fortunate  to  have  teeth  for  attach¬ 
ments,  with  our  present  means  of  producing  stimulation.  One  of  our 
pediatricians  said  some  time  ago  that  he  wished  the  leg  bones  had  teeth 
in  them,  as  they  made  such  nice  handles  for  attachments.  An  ortho¬ 
dontist  should  not  think  in  terms  of  moving  teeth.  Through  light¬ 
spring  attachments  he  should  attempt  to  aid  nature  in  the  stimulation 
of  growth.  Through  changing  the  position  of  teeth  he  affects  all 
the  tissues  of  the  oral  cavity,  together  with  all  the  facial  structures  of 
bones,  muscles,  nerves,  blood  vessels,  etc.  He  must  establish  a  dental 
apparatus  of  functional  ability.  Without  function  there  is  pathology; 
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but  this  change  must  be  a  developmental  growth-process,  which  cannot 
take  place  if  the  appliances  used  develop  pathological  conditions. 
Rigid  appliances  are  fast  being  discarded.  In  the  natural  excursions 
of  the  jaws  there  is  tooth  movement.  Rigidity  prevents  this  normal 
movement,  and  growth  is  inhibited.  Teeth  held  rigid  by  orthodontic 
appliances  become  pathologic  from  lack  of  normal  function.  A  rigid 
orthodontic  appliance  is  functionally  the  same  as  a  fixed  bridge. 
Fixation  that  prevents  function  causes  pathology.  I  do  not  expect  to 
say  anything  concerning  appliance  construction  because,  as  I  have 
stated  before,  that  is  merely  a  means  to  an  end.  But  I  want  to  empha¬ 
size  that  all  appliances  should  be  so  constructed  and  fitted  as  to  be 
non-irritating  to  gingival  tissues,  and  as  nearly  self-cleansing  as  possi¬ 
ble;  should  avoid  the  detrimental  effect  of  rigidity;  and,  above  all, 
should  produce  a  constant  stimulating  effect  similar  to  a  normal  mus¬ 
cular  pressure,  which  is  most  desirable  for  promoting  health  and 
growth. 

Dr.  John  V.  Mershon  of  Philadelphia,  whom  orthodontists  so  greatly 
love  and  admire  for  his  constant  teaching  of  physiologic  orthodontic 
treatment,  and  for  the  impressions  he  has  made  in  his  emphasis  on  the 
vital  importance  of  a  consideration  of  biologic  growth,  recently 
stated  that  one  of  the  greatest  drawbacks  to  orthodontia  was  the  fact 
that  orthodontists  try  to  make  cases  look  complicated  in  order  to 
establish  a  fee — that,  to  collect  this  fee,  they  imagine  they  need  to  put 
on  all  sorts  of  complicated  appliances  with  bands  all  over  the  mouth — 
when  the  case  could  be  treated  more  successfully  and  easily,  and  with 
much  less  disturbance  to  function,  with  a  very  simple  lingual  appliance 
exerting  gentle  auxiliary-spring  pressure.  As  Dr.  Mershon  says, 
there  is  no  appliance  that  does  not  do  harm.  It  is  an  artificial  stimu¬ 
lation.  It  is  not  normal  to  nature.  Since  appliances  are  our  only 
available  means  of  producing  the  development  desired,  we  must  use 
them;  but  we  must  be  most  careful  in  selecting  the  t)T)e,  and  in  making 
the  adjustments.  I  believe  that  any  type  of  appliance  causing  fixa¬ 
tion  or  rigidity  of  teeth  is  unnecessary,  and  very  detrimental  because 
it  interferes  with  normal  function.  All  rotations,  elevations,  etc., 
can  readily  be  accomplished  with  a  gentle  spring-pressure,  allowing 
perfect  freedom  for  the  functional  activity  of  each  individual  tooth, 
even  though  it  may  sometimes  be  necessary  to  band  a  tooth  needing 
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rotation.  If  it  is  necessary  to  prevent  function  by  orthodontic  treat¬ 
ment,  then  many  healthy  tissues  before  treatment  will  be  pathologic 
after  treatment,  and  the  case  would  have  been  much  better  off  if  it 
had  never  been  treated. 

Such  factors  as  heredity,  prenatal  and  postnatal  influences,  environ¬ 
ment,  diet,  metabolism,  posture,  endocrines,  habits,  etc.,  are  influences 
that  make  our  problem  a  true  science — a  subject  demanding  a  study 
of  far  greater  depth  than  a  meagre  mechanics  of  moving  teeth.  We 
know  our  chances  of  success  and  failure  depend  very  largely  on  these 
influences,  so  it  behooves  us  to  learn  more  of  them  from  the  etiologic 
standpoint  and  also  the  prognostic.  There  is  a  great  variation  in  cur¬ 
rent  orthodontic  opinion — in  all  phases  of  orthodontia — etiology, 
time  for  treatment,  method  of  treatment,  retention,  etc.  We  are  all 
guessing — we  have  no  positive  proofs — but  the  conscientious  men  in 
our  specialty  are  striving  toward  an  ideal;  and  realizing  the  need  to 
preserve  normal  function,  orthodontic  treatment  is  becoming  more 
concordant  with  the  general  laws  of  growth.  We  are  beginning  to 
recognize  our  limitations.  We  are  becoming  more  frank  with  our  pa¬ 
tients  in  regard  to  the  impossibilities  of  perfection  in  treatment.  We 
realize  that  we  do  not  treat  teeth  alone,  but  also  heredity,  habits,  mus¬ 
cles,  nerves,  endocrine  disturbances,  etc.  Where  nature  is  concerned 
we  deal  with  something  over  which  we  have  no  control.  So  how  can 
we  make  any  definite  promises  of  success,  any  more  than  a  physician 
can  definitely  promise  to  heal  a  sick  person?  How  can  a  laboratory 
even  hope  to  diagnose  through  a  study  of  models  alone,  with  no  case 
history,  no  facial  study,  not  even  radiographs?  The  main  reason  for 
stressing  these  facts  is  to  give  the  general  practitioner  a  deeper  insight 
into  the  general  problems  of  orthodontia,  so  that  he,  in  assuming  his 
responsibility  in  the  care  of  the  health  and  growth  of  children  in  his 
practice,  will  give  them  adequate  advice. 

Although  orthodontia  is  a  specialty,  there  is  no  reason  why  a  general 
practitioner  should  not  treat  orthodontic  cases,  providing  he  studies 
the  problem  of  orthodontia.  He  should  know  which  cases  should  and 
which  should  not  be  treated.  He  should  be  able  to  recognize  troubles 
when  they  arise  in  treatment,  and  should  know  what  to  do  to  get  out 
of  these  troubles.  The  dentist  who  does  not  study  orthodontic  prob¬ 
lems  should  not,  in  my  opinion,  advise  patients  on  orthodontic 
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treatment — ^neither  as  to  the  necessity  of  treatment  nor  as  to  the 
proper  time  for  it.  Many  cases  are  now  waiting  for  their  dentists  to 
advise  treatment  when  they  would  have  been  far  better  off  if  they 
had  started  at  an  earlier  age.  On  the  other  hand,  there  are  many 
cases  now  under  orthodontic  care  which  should  never  have  been  treated 
at  the  time  they  were  started — and  a  great  many  others  which  un¬ 
doubtedly  should  never  have  had  treatment  at  any  time.  In  this 
paper  I  shall  deal  with  five  separate  responsibilities  of  the  general 
j  practitioner:  (1)  Responsibility  of  the  dentist  in  the  hygienic  care  of  a 
j  child  under  orthodontic  treatment.  (2)  Responsibility  of  the  ortho- 
I  dontist  in  the  hygienic  care  of  a  child  under  orthodontic  treatment. 
(3)  Responsibility  of  the  dentist  in  the  general  dental  care  of  a  child 
under  orthodontic  treatment.  (4)  Responsibility  of  the  dentist  in 
the  general  dental  care  of  a  child  not  under  orthodontic  treatment. 
(5)  Responsibility  of  the  dentist  in  advising  the  necessity  for  orthodon¬ 
tic  treatment. 

Last  year  I  had  under  my  care  a  very  lovely  little  girl  about  seven 
years  of  age.  Her  temporary  molars  had  been  banded.  Her  first 
permanent  molars  were  slow  in  erupting.  The  fissures  were  deep, 
but  apparently  not  decayed.  I  advised  her  to  see  her  dentist  for  an 
examination.  She  went  away  for  about  three  months.  On  her 
return  I  saw  her  again.  She  had  not  seen  her  dentist.  I  spoke  again 
to  the  governess  about  visiting  the  dentist  (although  at  that  time  I 
could  see  no  urgent  need  for  any  more  than  a  prophylaxis  and  general 
examination  by  him).  They  then  went  away  again  for  about  five 
months.  When  she  returned  we  found  a  large  occlusal  cavity  in  a 
molar.  It  apparently  had  decayed  on  the  inside;  the  outward  appear¬ 
ance  did  not  indicate  its  severity.  I  speak  of  this  because  I  believe 
there  should  be  a  regular  follow-up  system  in  every  dental  office, 
notifying  patients  when  it  is  time  for  them  to  have  an  examination 
and  prophylactic  treatment.  While  an  orthodontist  should  always,  in 
my  opinion,  remove  a  child’s  appliances  at  each  visit  and  thoroughly 
polish  each  tooth,  I  think  it  is  essential  also  for  that  child  to  visit  his 
dentist  at  least  every  six  months  for  a  thorough  tartar  removal,  and  a 
careful  examination  for  caries,  often  including  radiographic  inspections, 
regardless  of  the  fact  that  he  is  under  orthodontic  care.  This  should 
be  a  cooperative  procedure  for  the  dentist  and  orthodontist.  An 
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orthodontist  may  tell  a  patient  to  see  his  dentist,  but  the  patient  does 
not  always  do  as  advised.  I  believe  that  when  an  orthodontist  is 
making  well  fitting  bands  (which  should  completely  cover  the  sides  of 
the  tooth  to  the  gingival  tissue)  and  these  bands  are  properly  cemented 
and  at  regular  intervals  recemented,  the  banded  tooth  is  safer  so  far 
as  caries  is  concerned  than  one  that  is  not  banded.  It  is  difficult  to 
get  children  to  brush  the  molars  properly.  Food  collection  at  the 
gingiva  soon  develops  into  caries.  A  banded  tooth  is  protected  against 
caries,  regardless  of  food  collection.  I  am  also  convinced  that  a  child 
under  proper  orthodontic  care  should  have  less  caries  than  at  any 
other  time  of  that  child’s  life.  Every  two  or  three  weeks  the  child’s 
teeth  are  carefully  polished.  If  he  is  not  brushing  them  properly,  he  is 
instructed  how  to  do  so.  He  is  under  constant  dental  care  and  advice. 
I  think  I  can  safely  say  that  the  caries  I  have  noted  in  my  practice 
was  not  found  under  orthodontic  appliances,  but  usually  in  pits  and 
fissures.  The  old  idea  that  “orthodontia  decays  teeth”  should  now 
be  a  thing  of  the  past,  providing  the  orthodontist  is  making  and  using 
the  later  types  of  appliances  and  is  giving  his  patients  proper  hygienic 
care — and  assuming,  of  course,  that  there  is  cooperative  home  pro¬ 
phylaxis.  Orthodontists  should,  at  regular  intervals,  refer  patients  to 
their  dentists,  but  it  is  a  distinct  responsibility  of  the  dentist  to  see 
that  he  reminds  patients  to  visit  him  regularly.  In  many  cases  this 
should  be  more  frequently  than  semi-annually.  The  dentist  should 
not  wait  for  the  child  to  report  a  toothache  from  a  well-developed 
cavity.  This  is  not  preventive  dentistry. 

In  considering  the  general  dental  care  of  children  under  orthodontic 
treatment,  I  shall  not  deal  with  types  of  fillings,  etc.,  for  Dr.  Sullivan 
will  undoubtedly  discuss  that  phase.  The  orthodontist  is  interested 
in  having  fillings  properly  made  to  restore  tooth  form,  to  establish  a 
better  functioning  dental  apparatus.  He  is  particularly  interested  in 
a  type  of  filling  that  will  be  constructive  in  preservation  and  not 
eventually  destructive,  as  Dr.  Bodecker  has  shown  happens  with 
fillings  that  break  down  on  the  marginal  walls. 

I  have  been  asked  to  speak  of  the  orthodontist’s  view  on  the  extrac¬ 
tion  of  infected  deciduous  teeth.  When  a  child  is  under  orthodontic 
care,  it  makes  very  little  difference  w’hether  a  temporary  tooth  is  lost, 
providing  it  is  not  a  second  temporary  molar  previous  to  the  eruption 
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of  the  first  permanent  molar.  Loss  of  this  tooth  would  allow  a  forward 
drifting  of  the  first  molar,  as  it  would  be  impossible  to  retain  the  space. 
Extraction  must  be  left  to  the  judgment  of  the  dentist.  If  a  child  is 
not  under  orthodontic  care,  it  is  quite  a  different  matter,  as  there  is  no 
orthodontic  appliance  in  place.  The  dentist  should  see  that  an  ap¬ 
pliance  is  placed  on  the  teeth  to  retain  the  space  and  prevent  drifting 
of  adjacent  teeth,  or  perhaps  elongation  of  an  opposing  tooth.  This 
can  readily  be  done  by  the  dentist.  In  my  opinion  an  infected  tem¬ 
porary  tooth  should  not  be  allowed  to  remain  in  the  mouth.  Mal¬ 
occlusions  are  often  caused  by  early  loss  of  deciduous  or  permanent 
teeth,  because  space  retainers  have  not  been  used  {fig.  1).  On  the 
other  hand,  other  deformities  have  arisen  from  the  too  long  retention 
of  deciduous  teeth.  Sometimes  one  root  of  a  deciduous  molar  does 
not  resorb  properly,  and  the  underlying  permanent  tooth  cannot 
normally  erupt.  Such  teeth,  after  x-rays  have  shown  the  condition, 
should  be  extracted.  It  is  hardly  necessary  to  say  that  no  extractions 
should  ever  be  made  without  a  careful  radiographic  study,  and  cer¬ 
tainly  no  orthodontic  work  should  be  undertaken  until  the  case  has 
been  completely  radiographed.  Missing  teeth,  supernumerary  teeth, 
impacted  teeth,  etc.,  should  be  looked  for  in  radiographs. 

As  for  impactions  {figs.  2  and  J),  we  see  first  molar  impactions,  which 
usually  are  not  serious,  for,  with  the  loss  of  the  second  temporary 
molar,  the  first  permanent  molar  is  allowed  to  erupt.  Second-molar 
impactions  are  rare,  but  can  sometimes  be  treated  by  tipping  distally 
with  an  orthodontic  appliance,  thus  allowing  a  normal  eruption. 
Third-molar  impactions  are  very  numerous  and  also,  I  believe,  very 
dangerous.  I  have  seen  cases  which,  in  very  good  occlusion  and 
never  under  orthodontic  treatment,  were  gradually  thrown  com¬ 
pletely  out  of  line,  apparently  from  impaction  of  a  third  molar.  I 
have  seen  many  cases  which,  treated  orthodontically,  remained  in 
good  condition  until  the  arrival  of  an  impacted  third  molar.  I  have 
corrected  cases  impossible  to  retain  until  the  third  molar  was  extracted. 
I  now  make  it  a  practice,  in  cases  of  impacted  third  molars,  not  to 
remove  an  appliance  permanently  until  the  apparently  impacted 
tooth  has  erupted  from  the  forward  growth  of  the  facial  bones,  or  has 
been  extracted.  The  dentist  should  radiograph  all  his  patients  of 
15  or  16  years  of  age.  If  impactions  are  found,  he  should  carefully 
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watch  for  ill  effects  until  the  teeth  erupt  or  are  extracted.  This  is 
particularly  advisable  in  cases  under  orthodontic  care,  although  in 
these  it  should  be  done  by  the  orthodontist  before  dismissing  his 
case  as  finished. 

We  now  come  to  the  responsibility  of  the  dentist  in  giving  advice 
on  the  advisability  of  orthodontic  treatment.  The  dentist  who  has 
not  made  a  study  of  orthodontic  problems  should  not  give  this  advice. 
Patients  do  not  think  any  less  of  a  man  for  admitting  that  his  advice 
is  not  dependable  in  an  unfamiliar  field.  An  orthodontist  should  not 
attempt  to  advise  on  prosthetics  or  oral  surgery,  because  it  is  out  of 
his  field.  Neither  should  a  dentist  advise  on  orthodontic  work  unless 
he  has  so  fitted  himself  in  the  study  of  orthodontic  problems  that 
his  advice  may  be  reasonably  reliable.  The  difficulty  in  referring 
cases  to  orthodontists  for  advice  is  that  many  orthodontists  are  quite 
willing  to  treat  cases  which  should  not  be  treated.  The  dentist  has 
seen  displeasing  results  of  orthodontic  work.  He  has  seen  some  cases 
completely  taken  care  of  by  Nature  without  any  orthodontic  treat¬ 
ment.  He  therefore  may  feel  that  he  should  beware  of  orthodontists, 
and  in  a  great  many  cases  he  is  undoubtedly  right.  It  therefore  not 
only  becomes  a  convenience,  but  a  real  necessity  for  a  dentist  to  be 
able  to  advise  his  patients  on  orthodontic  treatment.  He  cannot  with 
justice  to  his  patient  say  that  all  cases  should  wait  for  treatment  until 
the  child  is  12  years  old,  for  some  cases  should  be  treated  at  5.  Other 
types  should  be  treated  at  9;  others  would  be  better  off  if  nothing  were 
done  until  they  were  12;  and  many  others  should  never  be  treated  at 
all.  So  the  dentist,  in  order  not  to  misguide  his  patient,  must  be  able 
to  differentiate  the  cases  that  need  treatment  from  those  that  do  not. 
When  we  speak  of  the  advisable  age  for  treatment,  we  must  remember 
that  age  has  nothing  to  do  with  treatment.  It  is  the  type  of  case, 
extent  of  deformity,  degree  of  pathology,  and  general  development 
that  determine  the  time  for  treatment.  Age  should  be  forgotten 
in  this  connection;  it  is  very  misleading.  In  advising  that  Johnny 
should  not  be  treated  for  another  year,  do  not  leave  the  impression 
that  all  children  should  wait  until  they  are  10,  for  Johnny’s  neighbor 
may  hear  of  this  and  neglect  his  child  by  misconstruing  this  advice. 
The  dentist  should  say  that  circumstances  surrounding  the  particular 
type  of  case,  the  pathology  involved,  and  the  general  development. 
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indicate  that  the  case  should  not  be  treated  for  another  year,  adding 
that  many  other  cases  require  earlier  treatment. 

I  now  want  to  go  over  hastily  a  few  types  of  cases  and  point  out 
why  they  should  or  should  not  be  treated,  in  order  that  you  may  better 
understand  the  reasons  for  the  variability  in  time  of  treatment.  I  do 
not  believe  in  prolonged  orthodontic  treatment  nor,  generally,  in  con¬ 
tinuous  orthodontic  treatment.  It  is  impossible  to  call  treatment 
finished  until  the  child  has  passed  the  pronounced-growth  period — 
certainly  not  until  his  second  molars  are  in  occlusion.  In  certain  types 
of  cases  it  may  be  advisable  to  give  some  treatment  at  an  early  age, 
say  5.  The  child  may  be  treated  for  a  year.  Appliances  may  then 
be  removed  and  no  further  treatment  given  until  he  is  perhaps  11, 
although  kept  under  periodic  observation  meanwhile.  He  may  then 
be  treated  for  a  year  and  a  half.  This  child  has  been  under  ortho¬ 
dontic  care  for  seven  and  a  half  years,  but  has  only  actually  been 
treated  for  two  and  a  half  years.  The  orthodontist  may  have  rend¬ 
ered  the  finest  service.  His  treatment  has  not  been  prolonged,  neither 
has  it  been  continuous,  yet  he  is  often  criticized  by  the  dentist  and 
by  the  laity  for  having  treated  that  child  for  seven  and  a  half  years. 
This  is  due  to  lack  of  education,  perhaps,  but  it  is  a  serious  and  unjust 
criticism  that  may  discourage  early  treatment  in  some  needy  cases 
because  the  parent  does  not  want  his  child  to  have  prolonged  treat¬ 
ment.  I  do  not  mean  to  suggest  that  some  cases  will  not  unavoid¬ 
ably  run  into  prolonged  treatment.  I  have  treated  some  cases  three 
times,  but  have  not  been  any  too  successful  in  their  retention.  The 
causes  of  some  of  these  failures  are  unknown — habits,  endocrine  dis¬ 
turbances,  muscular  pressures,  heredity,  variation  in  tooth  form  and 
size,  variation  in  growth,  etc.,  conditions  over  which  we  have  no 
control — and  yet  the  orthodontist  is  often  criticized  for  failing  to 
attain  perfection  in  every  case.  We  all  know  there  is  plenty  of  very 
inferior  orthodontic  work,  but  the  finest  and  most  conscientious  ortho¬ 
dontist  is  sometimes  confronted  with  problems  and  influences  that  are 
baffling  and  uncontrollable,  and  unavoidably  cause  unforseen  pro¬ 
longation  of  treatment. 

We  know  that  children  go  through  very  definite  periods  of  growth 
and  arrests  in  development,  although  these  periods  greatly  vary  in 
different  children.  We  cannot  tell  just  when  one  of  these  growth 


children’s  teeth:  general  practitioner 


385 


periods  is  going  to  begin  nor  when  it  will  end.  If  we  could,  we  should 
know  when  a  child  should  be  treated.  We  believe  that  from  4  to  7 
a  normal  lateral  growth  takes  place  in  a  child’s  facial  bones,  and  that 
the  anterior  temporary  teeth  will  separate  before  their  exfoliation. 
If  this  growth  does  not  take  place,  there  follows  a  crowded  condition  of 
the  anterior  permanent  teeth,  which,  because  of  the  impossibility  of 
proper  prophylaxis,  may  result  in  periodontal  troubles  as  well  as  a 
greater  susceptibility  to  caries.  Nature  will  undoubtedly  do  wonders 
in  correcting  many  of  these  cases,  yet  if  development  is  inadequate,  at 
a  time  when  there  is  great  need  for  lateral  growth,  it  becomes  “pre¬ 
ventive  orthodontia”  to  assist  Nature  in  this  development.  In  many 
cases  of  retarded  lateral  development,  slight  stimulation  for  a  few 
months  would  help  Nature  to  complete  a  normal  functioning  dentition. 
But  lateral  development  of  these  cases  should  be  undertaken  only 
while  the  deciduous  teeth  have  well-formed  roots  {fig.  4),  so  that  this 
stimulation  may  affect  the  entire  alveolar  structure  together  with  the 
underlying  developing  permanent  teeth.  If  undertaken  after  re¬ 
sorption  of  the  roots,  the  deciduous  teeth  are  skidded  over  the 
tops  of  the  developing  permanent  teeth;  the  alveolar  process  has  not 
been  developed;  and  the  permanent  teeth  erupt  where  they  would  if 
there  had  been  no  orthodontic  treatment.  In  order  that  we  may  work 
with  Nature  during  the  growth  period,  the  lateral  development  should 
be  controlled  at  from  5  or  6  to  8  years,  depending  on  the  individual 
stage  of  development;  but  not  later  than  this.  After  a  compara¬ 
tively  short  treatment,  appliances  can  generally  be  removed,  giving 
Nature  unhampered  control  of  further  development. 

In  determining  necessary  lateral  growth  in  individual  cases  it  is  an 
aid  to  know  that  the  total  mesio-distal  measurement  of  the  three  lower 
posterior  deciduous  teeth  (cuspid  and  two  temporary  molars)  is 
usually  about  1  mm.  more  than  the  measurement  of  the  four  lower 
permanent  incisors.  While  this  is  not  a  substantiated  scientific  fact, 
it  is  a  relative  clinical  truth.  Thus  we  are  able  to  tell  in  advance  the 
approximate  amount  of  growth  necessary  between  the  lower  cuspids. 
Another  valuable  aid  is  the  relative  sizes  of  teeth  to  each  other.  The 
lower  lateral  is  usually  about  0.5  mm.  wider  than  the  lower  central. 
The  upper  lateral  is  about  three-quarters  of  the  width  of  the  upper 
central,  although  this  tooth  is  quite  variable  (fig.  5).  These  measure- 


386 


LOWRIE  J.  PORTER  AND  EDWARD  F.  SULLIVAN 


ments  aid  in  determining  the  necessary  amount  of  development  re¬ 
quired  for  perfect  tooth-alignment.  If  in  the  eruption  of  the  lower 
centrals  the  case  still  requires  over  2  mm.  of  lateral  development 
from  cuspid  to  cuspid,  we  are  safe  in  assuming  that  Nature,  as  in  a  very 
large  majority  of  cases,  will  not  show  this  additional  growth,  with  a 
resultant  crowding  or  overlapping  of  these  teeth.  I  believe  we  are 
justified,  from  the  standpoint  of  prevention,  in  instituting  artificial 
stimulation  for  a  short  period  in  such  cases. 

The  next  type  of  case,  and  one  of  vital  interest  to  the  general  prac¬ 
titioner,  is  excessive  over-bite.  Some  leading  dentists  and  perio¬ 
dontists  estimate  that  over  80  per  cent  of  these  cases  eventually 
develop  periodontal  diseases  directly  attributable  to  this  faulty  occlu¬ 
sion  (Jig.  6).  Dr.  Milo  Heilman  has  shown  that  the  greatest  vertical 
growth  of  the  facial  bones  takes  place  at  10  to  15  years.  Practically  all 
cases  of  excessive  over-bite  show,  from  a  study  of  facial  profiles,  ab¬ 
normal  bulging  of  the  lips  with  distinct  recession  below  the  lower  lip. 
Esthetically  this  gives  the  appearance  of  a  chin  too  close  to  the  nose  as 
in  edentulous  cases,  and  indicates  lack  of  vertical  growth,  under-erup¬ 
tion  of  the  posterior  teeth — but  not  over-development  of  the  anterior 
teeth,  which  has  been  the  frequent  correction  attempted  in  these  cases. 
We  do  not  know  what  excessive  over-bite  consists  of  (Jig.  7).  Some 
apparently  normal  healthy  dentitions  bite  nearly  end  to  end,  while 
others  have  a  considerable  overlap.  We  do  not  know  how  to  determine 
the  proper  over-bite.  We  know,  however,  that  teeth  biting  above  the 
cingulum  of  the  upper  anterior  teeth  and  directly  against  the  gingival 
tissues  are  abnormal,  and  will  likely  become  pathological.  These 
cases  should  be  recognized  and  treated  before  the  child  has  passed  the 
growth  period,  during  which  treatment  is  most  likely  to  be  successful. 

Since  we  desire  to  work  with  Nature  during  the  developmental 
period,  we  should  not  attempt  to  correct  these  conditions  until  the 
deciduous  teeth  are  in  process  of  being  lost,  and  the  bicuspids  and  per¬ 
manent  cuspids  coming  into  occlusion.  Thus  the  case  will  be  treated 
for  the  shortest  possible  time  and  at  the  proper  growth  period.  This 
treatment,  however,  must  be  varied  in  cases  of  pathology.  If  the 
gingival  tissues  are  irritated,  it  is  then  a  matter  of  preventing  pathol¬ 
ogy  and  the  case  must  be  attended  to  earlier,  even  though  it  results  in  a 
prolonged  treatment.  It  has  been  my  experience  that  a  corrected 
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over-bite  must  be  held  with  some  type  of  retaining  appliance  until  the 
child  has  passed  the  vertical  growth  period;  that  is,  until  the  second 
permanent  molars  have  established  themselves  in  occlusion.  Treat¬ 
ment  of  these  cases  with  a  bite  plane,  placed  back  of  the  upper  incisors 
for  the  lower  anterior  teeth  to  bite  against,  allows  a  free  further  erup¬ 
tion  of  the  posterior  teeth,  and  causes  so-called  “raising  of  the  bite;” 
the  teeth  assume  a  functional  adaptation  to  each  other;  there  is  greater 
esthetic  improvement;  and,  primarily,  pathologic  conditions  will  be 
prevented  and  likely  periodontal  troubles  avoided  (Jigs.  8  and  9). 
The  retention  will  be  greatly  benefited  by  a  masseter-temporal  muscle 
exercise,  which  Dr.  Alfred  P.  Rogers  has  so  ably  advanced  and  de¬ 
scribed  as  the  development  and  use  of  living  orthodontic  appliances. 
I  cannot  say  more  than  to  mention  that  the  facial  and  head  muscles 
are  rapidly  becoming  recognized  as  valuable  aids  in  orthodontic  treat¬ 
ment  if  utilized  and  trained  at  the  proper  time,  and  also  are  decided 
hindrances  and  most  discouraging  factors  in  case-failures  when  not 
properly  considered  and  utilized.  Excessive  over-bite  may  be  caused 
by  inhibition  of  growth  from  muscular  pressure.  Some  have  ad¬ 
vanced  the  theory  that  these  conditions  are  corrected  by  Nature  when 
the  period  of  rapid  vertical  growth  is  reached.  This  is  frequently 
true.  However,  very  many  cases  of  excessive  over-bite  in  adult  life 
have  not  been  thus  corrected.  Since  we  cannot  depend  on  Nature  to 
correct  all  of  these  cases,  it  appears  sound  from  the  preventive  stand¬ 
point  to  correct  them  during  the  active  vertical-growth  period;  earlier, 
if  pathology  is  involved.  I  have  seen  many  cases  of  distinct  gingivitis 
at  7,  and  deep  gingival  recessions  and  periclasia,  at  8  to  10,  directly 
due  apparently  to  excessive  over-bite.  The  time  for  treatment  of 
these  cases  is  determined  by  the  pathology  involved. 

Habits  are  a  problem  involved  in  neutro-clusion  as  well  as  in  distal 
or  mesial  occlusion.  They  may  be  most  detrimental  to  normal  de¬ 
velopment,  and,  so  far  as  prevention  or  correction  is  concerned,  are  a 
distinct  responsibility  of  the  general  practitioner.  Habit  cases  are 
often  seen  by  the  dentist  before  or  during  the  very  early  stages  of 
deformity  development.  Pacifiers,  thumb  sucking,  finger  sucking, 
tongue  sucking,  pillow  habits,  study  habits,  etc.,  may,  if  persistent, 
become  most  effective  in  producing  anomalies  (Jig.  10).  Pacifier  or 
thumb  sucking  may  cause  an  open-bite  condition  with  forward  de- 
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velopment  of  the  premaxillary  bone,  and  a  retrusion  of  the  lower 
incisors.  If  the  habit  is  stopped  at  about  3  to  5,  there  is  a  decided 
chance  of  correction  by  Nature  when  the  permanent  teeth  erupt. 
These  cases  are  seen  by  the  family  dentist  long  before  the  orthodontist 
is  consulted,  and  sound  advice  in  these  cases  is  most  needed.  Dr. 
Denlop,  of  Johns  Hopkins  University,  has  been  successful  in  correct¬ 
ing  these  cases  by  making  the  child  conscious  of  the  habit.  The  child 
is  placed  before  a  mirror  twice  a  day  and  made  to  suck  his  thumb  for 
two  minutes.  This  is  continued  until  the  habit  is  broken.  Adhesive 
tape  wrapped  around  the  thumb  is  successful  in  some  cases.  When 
the  habit  is  carried  on  at  night,  and  by  very  young  children,  elbow 
cuffs  may  be  of  benefit.  Such  treatments  can  be  suggested  by  the 
dentist,  who  thus  renders  a  valuable  service,  for  the  prevention  of  a 
pronounced  deformity  may  result. 

A  most  noticeable  type  of  mal-occlusion  is  the  Class  II,  or  distal 
occlusion,  case  characterized  by  the  posterior  position  of  the  mandib¬ 
ular  teeth  as  related  to  the  maxillary  teeth  {fig.  11).  These  cases 
are  usually  pronounced  in  lack  of  lateral  development  of  the  maxilla 
and  nasal  region;  are  often  accompanied  by  adenoid  growth,  impairing 
normal  nasal  breathing;  and  frequently  result  in  marked  facial  de¬ 
formity,  with  undeveloped  mandible  and  over-developed  premaxillary 
bone,  and  characteristic  protrusion  of  the  upper  anterior  teeth.  Many 
of  these  cases  are  pronounced  in  the  temporary  dentition.  For  some 
reason  there  has  been  a  lack  of  growth.  Habits  may  have  some  in¬ 
fluence  on  this  development,  although  many  cases  have  no  such 
history.  Forward  development  of  the  mandible  may  be  interfered 
with  by  lack  of  lateral  growth  of  the  maxilla.  I  have  expanded  some 
of  these  cases  in  the  temporary  dentition,  and  have  had  the  mandible 
voluntarily  develop  forward  into  normal  occlusion  with  no  inter¬ 
maxillary  stimulation.  Nature  developed  when  the  interference  was 
removed.  While  we  cannot  be  sure  of  the  causes  of  these  cases,  we 
know  they  are  a  decided  deformity,  and  need  correction  because  of  the 
disfigurement  as  well  as  for  the  promotion  of  health.  We  have  a 
serious  condition  to  consider  from  the  mental  aspect.  The  affected 
child  is  often  sick  mentally.  He  is  different  from  other  children.  He 
is  not  normal  and  knows  it.  He  is  chided  by  his  playmates.  His 
mental  attitude  changes  to  one  of  inferiority.  His  schooling  becomes 
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unpleasant;  his  gradings  drop  off;  he  loses  weight;  all  largely  because 
of  this  mental  attitude.  Mental  sickness  often  has  serious  physical 
consequences,  and  is  a  decided  detriment  to  general  health.  These 
things  may  seem  small,  but  mental  sickness  is  just  as  vital  and  just  as 


Fig.  1.  A. — .Anterior  space  closing  from  early  loss  and  lack  of  space  retention.  B. — 
Space  closing  from  early  loss  of  deciduous  teeth  and  lack  of  space  retention.  [Howes] 


Fig.  2.  Single  and  double  cuspid  impactions. 


depressing  to  a  child  as  to  an  adult.  His  health  is  impaired  from  a 
lack  of  oxygenation  of  blood  from  improper  breathing;  there  are 
digestive  disturbances  from  improper  mastication  of  food,  and  often 
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Fig.  4.  A. — Correct  time  for  expansion;  deciduous  roots  not  resorbed.  B. — Incorrect 
time  for  expansion;  deciduous  roots  resorbed.  C. — Desired  permanent  dentition  resulting 
from  lateral  development  of  bony  structures. 


Dtcimita  Cuspid  +  noinM 


Umit  LniUKL  li  Of  CtHJmi 


IttHniMftmiL  IS  Mhh  Umit 
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Fig.  5.  Predetermining  mesio-distal  diameters  of  anterior  teeth. 


CHILDREN  S  TEETH:  GENERAL  PRACTITIONER 


Fig.  6.  Gingival  destruction  from  excessive  over-bite;  age  14. 


fiORHRi  0  VERB  ire 


Excessive  OvB/fBire 


Fig.  7.  Normal  and  e.xcessive'’over-bite. 


Fig.  8.  Excessive  over-bite  before  and  after 
treatment. 


Fig.  9.  Excessive  over-bite  before 
and  after  treatment;  note  change  in 
profile. 
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serious  gingivitis  from  lack  of  proper  function.  This  child  must  be 
pulled  out  of  his  mental  depression  by  making  him  normal  like  other 
children.  As  he  grows  older  his  deformity  becomes  a  serious  social 
damper,  and  often  his  aims  in  life  and  his  future  business  success  are 
seriously  affected.  The  rhinologist  and  orthodontist  must  work  to¬ 
gether  on  these  cases.  Neither  alone  can  cure  the  case.  There  must 
be  a  close  cooperation  between  the  dentist,  rhinologist,  orthodontist 
and  pediatrician,  for  many  of  these  children  need  posture  correction 
as  well  as  orthodontic  and  nasal  treatment.  The  first  responsibility, 
however,  lies  with  the  general  dentist,  for  he  is  consulted  first.  He 
must  know  when  the  case  needs  treatment  and  why,  for  poor  advice 
from  the  dentist  may  do  the  child  a  life-time  injustice.  The  time  for 
treatment  must  be  judged  by  the  pathology  of  gingival  tissues,  study 
of  the  facial  profile,  and  of  the  general  physical  development.  Any 
case  with  a  pathologic  gingival  tissue  should  be  corrected  when  first 
noticed,  providing  the  pathology  is  caused  by  the  deformity. 

Profile  study  reveals  four  types  of  distal  occlusion  (Jg.  12):  well 
developed  mandible  with  prominent  chin  bone,  well  developed  mandi¬ 
ble  with  receding  chin  bone,  undeveloped  mandible  with  prominent 
chin  bone,  and  undeveloped  mandible  with  receding  chin  bone.  In 
my  opinion  the  development  of  the  chin  is  entirely  separate  from  a 
forward  development  of  the  body  of  the  mandible,  or  from  develop¬ 
ment  of  the  alveolar  process  owing  to  orthodontic  stimulation.  I  do 
not  believe  that  forward  movement  of  the  lower  teeth  develops  a  chin. 
The  entire  mandible  may  develop  forward  but  the  chin,  as  related  to 
the  rest  of  the  mandible,  remains  the  same.  If  the  child  has  no  chin 
to  start  with,  I  do  not  believe  he  will  have  one  after  orthodontic 
treatment  (Jig.  13).  The  retrusion  of  the  upper  lip  and  a  forward 
development  of  the  mandible  sometimes  make  a  change  in  the  chin 
appear  possible,  but  this,  I  believe,  is  an  optical  illusion  (jig.  14). 
We  must  be  careful,  in  promising  chin-development,  when  we  mean  a 
forward  development  of  the  mandible.  We  must  not  encourage  a 
patient  to  expect  something  that  cannot  be  accomplished.  Such 
promises  have  often  been  made  by  orthodontists  as  well  as  dentists, 
with  eventual  disappointments.  When  mandibular  development  is 
desired,  the  case  should  be  treated  when  young  during  the  forward 
developmental-growth  period.  If  the  mandible  does  not  need  de- 


Fig.  10.  A. — Results  of  lip-biting  habit.  B. — Results  of  tongue  habit;  only  molars 
in  occlusion  in  case  385.  C. — Cases  reporting  habit  of  resting  face  on  left  hand  while 
studying;  note  upper  left  teeth  biting  lingually.  D. — Results  of  sucking  thumb  or  pacifier. 


Fig.  11.  Mouth  breather — distal  occlusion,  protruding  anteriors;  typical  adenoid  case.^ 


Fig.  12.  Chin  developments  in  normal  and  distal  occlusions. 
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veloping,  the  case  can  usually  be  treated  at  the  time  the  bicuspid 
teeth  are  erupting.  This  will  give  the  shortest  treatment  and  allow 
the  permanent  teeth  to  erupt  into  their  normal  mesio-distal  relation. 
Many  so-called  distal-occlusion  cases  do  not  consist  of  a  poster  or 
position  of  the  mandibular  teeth,  but  rather  an  anterior  position  of  the 
maxillary  molars  and  premolars.  In  these  cases  the  treatment  should 
be  a  distal  movement  of  these  maxillary  teeth  only,  and  not  a  com- 


Fig.  13.  Distal  occlusion  before  and  after  treatment;  note  receding  chin-bone,  both 
before  and  after  treatment. 


plete  change  in  the  anterior-posterior  position  of  the  entire  upper  and 
lower  dentures. 

The  last  type  of  case  to  consider  is  Class  III,  or  mesial  occlusion, 
in  which  the  mandibular  teeth  are  in  a  forward  position  as  related  to 
the  maxillary  teeth.  This  type  may  arise  when  the  upper  anterior 
deciduous  teeth  erupt  to  the  lingual  of  the  lower  incisors  {fig.  15),  and 


children’s  teeth:  general  practitioner 


395 


seems  to  get  progressively  worse.  If  left  in  this  condition,  abnormal 
forward  development  of  the  mandible  results.  It  has  been  my  experi¬ 
ence  that  these  conditions  should  be  placed  in  a  position  of  function  as 
soon  as  possible,  while  the  temporary  dentition  is  still  intact.  A  few 
months  of  treatment  at  this  time  establishes  a  functional  apparatus, 
giving  normal  stimulation  to  the  development  of  the  maxilla,  and  re¬ 
tarding  over-development  of  the  mandible  from  abnormal  muscular  con- 


Fig.  14.  Distal  occlusion  before  and  after  treatment;  note  well-developed  chin-bone, 
both  before  and  after  treatment. 

ditions.  If  these  cases  are  allowed  to  wait  for  the  permanent  dentition, 
normal  development  does  not  occur,  and  there  is  no  change  in  an 
already-developed  facial  deformity,  although  the  teeth  may  be  placed 
in  perfect  alignment.  This  type  of  case  requires  early  treatment 
more  than  any  other.  After  the  temporary  teeth  have  been  brought 
into  normal  relations,  the  positions  of  the  teeth  together  with  a  mas- 
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seter-temporal  muscle-exercise  establish  natural  retention,  and  all 
appliances  can  be  removed,  when  Nature  will  continue  the  develop¬ 
ment  unhampered  by  an  abnormally  functioning  dentition  {fig.  16). 
When  these  cases  result  from  endocrine  disturbances,  they  are  prob- 


Fig.  15.  Beginning  a  mesial  occlusion;  note  mandibular  protrusion.  [Hillis]. 


Fig.  16.  .4. — Temporary  teeth  in  me'-’al  occlcsion;  note  mandibular  development. 
B. — Permanent  teeth  erupting  one-ar  i-a-half  years  later;  mesial  condition  corrected; 
note  change  in  mandible. 

lems  for  cooperative  treatment  by  orthodontist,  dentist,  and  physi¬ 
cian  or  endocrinologist.  Treatment  of  teeth  alone  in  these  cases 
does  not  correct  or  prevent  eventual  facial  deformity. 
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I  have  not  spoken  of  diet.  It  is  a  great  responsibility  of  the  dentist 
to  cooperate  with  the  physician  in  cases  of  needed  dietary  changes. 
If  we  find  through  the  diet  that  a  better  tooth  quality  can  be  produced 
by  a  change  in  the  calcium-phosphorus  metabolism,  then  our  respon¬ 
sibility  will  most  certainly  be  greatly  increased.  I  believe,  however, 
that  dietary  regulation  is  not  the  dentist’s  duty,  but  should  be  man¬ 
aged  through  cooperation  with  the  family  physician. 

Our  responsibilities  as  dentists  must  be  a  cooperative  responsibility, 
shared  by  all  branches  of  dentistry  and  medicine.  It  must  be  an 
unselfish  sacrifice  in  striving  to  promote  health  in  those  who  intrust 
themselves  to  our  care.  We  must  give  an  honest,  frank,  but  well 
founded  opinion.  Nature  is  a  marvelous  corrective  machine  if  not 
too  greatly  hampered.  But  because  Nature  has  cured  one  case,  it 
does  not  follow  that  she  will  correct  others.  There  are  imdoubtedly 
very  many  cases  under  orthodontic  treatment,  with  a  distinct  inter¬ 
ference  to  normal  growth,  which  should  never  have  been  treated  at  all. 
We  are  not  dealing  with  mechanics;  we  are  dealing  with  growth.  We 
must  give  the  least  treatment  for  the  greatest  good  by  doing  the  right 
thing  at  the  right  time.  It  is  our  responsibility  carefully  and  con¬ 
scientiously  to  determine  which  cases  will  benefit  by  artificial  aid, 
and  which  should  be  put  under  careful  observation.  Examination  for 
orthodontic  anomalies  should  be  made  while  the  teeth  are  in  occlusion. 
Many  mal-formations  are  not  noticed  by  dentists  because  their  ex¬ 
aminations  are  made  with  the  child’s  mouth  open.  Orthodontia,  as 
in  all  other  phases  of  dentistry  and  medicine,  should  be  preventive 
rather  than  corrective  in  treatment,  and  should  be  resorted  to  only 
when  Nature  greatly  needs  assistance.  Responsibility  must  be  shoul¬ 
dered  thoughtfully  and  seriously,  and  with  awe  and  reverence  where 
the  future  health,  growth,  and  happiness  of  children  are  concerned. 
As  Edwin  Markham  has  said:  “We  have  committed  the  golden  rule  to 
memory;  let  us  now  commit  it  to  life.” 

II.  THE  PEDODONTIST’S  VIEWPOINT 
Edward  F.  Sullivan ^  D.M.D.,  Boston,  Mass. 

Pedodontia,  or  dentistry  for  children,  in  its  practical  application 
offers  the  most  effective  means  of  realizing  the  dream  of  controlling 
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or  preventing  dental  caries.  The  general  acceptance  of  responsibility 
for  dental  attention  for  the  young  marks  another  distinct  advance  in 
the  ever  progressive  science  of  dentistry.  Since  the  earliest  times, 
when  dentistry  was  characterized  by  the  efforts  of  individual  crafts¬ 
men  with  a  degree  of  finger  skill  (but  very  little  appreciation  of  the 
problem  beyond  mechanical  treatment),  dentistry  for  the  child  was 
thought  of,  studied,  and  written  about.  Fauchard  gave  much  thought 
to  malocclusion  in  children  and  even  attempted  correction.  The 
second  book  in  the  English  language  having  to  do  with  dentistry  was 
dedicated  “To  Mothers,  Nurses,  and  Those  who  have  the  care  of 
young  Children.”  This  book  was  written  in  1742  by  an  English 
surgeon  named  Joseph  Hurlock.  In  1814,  Fox  of  England  stated: 
“The  proper  means  of  preserving  the  teeth  from  decay  consists  in 
paying  such  a  degree  of  attention  to  them  in  early  life  as  to  allow  the 
permanent  teeth  to  acquire  their  proper  position.”  And  so  on  through 
the  years  and  to  the  present  time  when  our  dental  literature  is  teeming 
with  articles,  editorials,  and  references  as  to  the  advisability  of  giving 
the  child  proper  consideration.  It  was  not,  however,  until  March 
1926  that  an  organized  effort  in  behalf  of  children’s  dentistry  was 
launched,  when  the  Massachusetts  Dental  Hygiene  Council  passed  a 
set  of  resolutions  to  the  effect  that  ^Hhe  only  hope  for  real  progress  lies 
in  the  prevention  or  early  control  of  dental  disease,^'  and  that  to  accom¬ 
plish  this,  ‘^attention  must  be  given  to  the  teeth  of  young  children”  These 
resolutions  were  copied  and  adopted  by  nearly  every  state  society, 
the  American  Dental  Association,  the  Canadian  Dental  Association, 
as  well  as  the  International  Dental  Federation.  Today  the  practices 
and  principles  of  children’s  dentistry  have  the  endorsement  and 
heartiest  support  of  the  best  and  most  progressive  minds  in  our  pro¬ 
fession.  The  reason  should  be  perfectly  obvious;  it  can  render  the 
highest  possible  degree  of  health  service.  If  dentistry  is  to  take  a  higher 
position — a  part  of  the  medical  profession  in  the  realm  of  the  acknowl¬ 
edged  medical  specialties — it  must  deliver  the  highest  possible  type  of 
service  in  terms  of  health.  Dr.  C.  N.  Johnson,  in  the  Journal  of  the 
American  Dental  Association  said:  “If  every  member  of  the  profession 
could  be  aroused  at  this  time  to  the  opportunity  presented  by  this 
service  to  children,  as  a  medium  of  placing  dental  practice  on  a  higher 
plane  of  achievement,  it  would  change  the  whole  aspect  of  dentistry  as 
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a  professional  pursuit  and  constitute  it  more  definitely  an  integral 
factor  in  the  maintenance  of  the  health  of  the  people.” 

The  pedodontist  is  primarily  interested  in  the  prevention  of  morbid 
or  abnormal  dental  conditions  through  general  means  and  specific 
measures.  He  endeavors  to  preserve  the  integrity  of  the  individual 
tooth  units  and  to  maintain  function  for  the  sake  of  general  health. 
To  render  successful  service  he  obviously  must  serve  the  young  child, 
and  give  as  careful  attention  to  the  deciduous  teeth  as  to  the  per¬ 
manent  ones.  Such  service  must  be  systematic  and  the  patient  must 
be  seen  at  regular  intervals,  the  dentist  assuming  the  responsibility 
for  notification  of  appointments.  The  importance  of  regular  and 
frequent  visits  cannot  he  overemphasized.  Since  this  is  health  service, 
the  diagnosis  of  every  case  should  include,  in  addition  to  the  accepted 
complete  oral  examination,  such  physical  and  mental  data  as  influence 
growth,  development,  and  health.  Consultation  with  a  physician 
should  be  routine  procedure  in  all  cases  that  present  indication  of 
major  disturbances.  The  height-weight  index  is  valuable  as  an  indi¬ 
cation  of  presence  or  absence  of  such  disturbances.  All  objective 
physical  defects  should  be  noted,  such  as  diseased  tonsils,  hyper¬ 
trophied  adenoid  tissue,  short  lips  or  tongue,  fraenum,  etc.  The 
mental  attitude  of  the  child  should  be  studied  to  determine  what,  if 
anything,  is  interfering  with  his  adjustment  to  life.  Pernicious  habits, 
all  of  which  influence  normal  growth  and  development,  such  as  mouth¬ 
breathing,  faulty  lip  and  cheek  habits  and  bad  posture,  should  be 
studied.  Disordered  nutrition  and  disturbed  metabolism  are  very 
important,  whether  arising  from  faulty  diet  or  lack  of  normal  assimila¬ 
tion.  Attention  should  also  be  given  to  the  daily  habits  of  living, 
which  include  work,  both  physical  and  mental,  play,  rest,  functional 
eliminations,  fatigue,  sunshine  and  fresh  air.  Study  of  all  these  brings 
out  cause-and-effect  relations  that  exist  between  systemic  and  local 
conditions,  and  constitutes  the  most  valuable  part  of  the  service. 
An  outstanding  advantage  of  such  early  and  systematic  attention  lies 
in  the  opportunity  to  discover  serious  handicaps  to  health,  which 
ordinarily  would  develop  to  the  stage  when  medical  advice  seemed  to 
the  parents  to  be  required. 

Technically,  operative  dentistry  for  the  child  does  not  differ  greatly 
from  that  for  the  adult.  Patients  seen  early  in  life  give  the  operator  a 
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chance  in  many  instances  to  eradicate  the  first  indications  of  caries. 
In  cases  where  caries  is  active,  although  not  involving  the  pulp  (as  far 
as  can  be  determined),  it  is  incumbent  upon  the  operator  to  restore  the 
normal  shape  and  function  of  the  teeth.  In  the  care  of  pulpless, 
diseased,  or  abscessed  deciduous  teeth,  extraction  is  nearly  always 
indicated.  However,  for  certain  teeth,  with  age  an  influencing  factor, 
efforts  may  be  made  to  save  them,  but  only  in  healthy,  robust  children 
where  toxic  absorption  is  not  evident,  and  where  wholehearted  in¬ 
telligent  cooperation  between  parent  and  dentist  exists.  Diseased 
deciduous  teeth  can  be  a  menace  to  the  health  of  a  child.  The  Doctors 
Edmundson  report:  “In  handling  large  numbers  of  children  in  the 
Diagnosis  Clinic  of  the  Pittsburgh  Public  Schools  it  is  frequently 
observed  that  acute  and  chronic  pyrexia  of  unknown  origin  promptly 
clear  up  with  the  removal  of  infected  deciduous  teeth.” 

In  the  light  of  clinical  experience,  space  maintainers  must  be  de¬ 
signed  and  inserted,  particularly  where  deciduous  molars  are  lost 
prematurely,  otherwise  mesial  migration  of  the  first  permanent  molar 
usually  results.  With  the  drifting  of  this  molar,  the  space  which 
normally  is  occupied  by  the  premolars  is  narrowed,  compelling  their 
eruption  either  inside  or  outside  the  arch  curve,  or  even  their  im¬ 
paction.  Clinical  observation  of  great  numbers  of  12-year  children 
show  an  appallingly  large  number  of  impacted  or  partially  erupted 
premolars  where  the  deciduous  molars  were  lost  before  the  normal 
time  of  exfoliation.  Without  regular  visits  to  the  dentist  the  converse 
of  this  condition  is  often  the  case,  in  that  over-retention  of  deciduous 
teeth  deflects  the  direction  of  the  permanent  successors.  This  is  most 
frequently  seen  in  the  upper-cuspid  region.  The  impactions  due  to 
premature  loss  of  deciduous  teeth,  or  the  deflections  of  permanent 
teeth  resulting  from  over-retention  of  deciduous  teeth,  should  not  be 
overlooked  as  a  frequent  cause  of  reflex  nervous  disorders.  In  the 
handling  of  children  successfully  there  must  be  the  fullest  cooperation 
among  all  concerned.  The  mother  must  be  told  the  type  of  service 
you  propose  to  render.  She  should  be  made  to  feel  there  is  divided 
responsibility,  and  should  be  told  what  is  expected  of  her  and  what 
may  be  expected  of  the  dentist.  Briefly  the  dentist  assumes  respon¬ 
sibility  for  the  dental  health  of  the  child,  and  dictates  the  schedule  of 
appointments.  He,  also,  reserves  the  privilege  of  withdrawing  from 
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a  case  for  good  and  sufficient  reasons,  such  as  failure  to  keep  appoint¬ 
ments,  disregard  of  instructions  relative  to  home  care  of  the  mouth, 
or  general  lack  of  cooperation. 

The  dental  education  of  the  child  is  very  important  and  should  be 
given  careful  consideration.  The  pedodontist  usually  sees  the  child 
before  any  other  member  of  the  dental  profession.  It  is  his  pro¬ 
fessional  obligation  to  be  kind  and  considerate,  and  apply  child  psy¬ 
chology  to  the  end  that  this  little  individual  will  be  a  tractable  and 
desirable  permanent  patient.  As  a  rule  this  is  not  difficult  to  accom¬ 
plish,  but  may  take  time.  It  will  be,  however,  the  best  time  ever 
spent,  in  view  of  future  visits  extending  over  a  period  of  years.  A 
child’s  first  visit  to  the  dentist  is  often  a  momentous  occasion,  and  for 
many  children  it  will  be  the  first  time  they  have  been  called  upon  to 
adjust  themselves  to  strange  surroundings  and  meet  a  new  situation 
on  their  own  resources.  With  a  little  tact  and  judgment  you  can 
assist  the  child  to  react  favorably  to  any  situation.  Confidence  of 
the  child  in  the  dentist  is  the  keynote  of  successful  child  management. 
With  confidence  established,  the  child  may  be  instructed,  in  language 
and  terms  understandable  to  the  young  mind,  as  to  how,  when  and 
why  to  brush  the  teeth. 

The  deplorable,  if  not  disgraceful,  oral  conditions  of  the  children 
of  this  country  is  common  knowledge.  Reliable  figures  show  that 
children  entering  school  at  6  have  an  average  of  eight  cavities  each, 
and  over  one  abscess  apiece.  This  appalling  dental  condition  presents 
a  terrible  handicap  at  an  age  of  rapid  growth  and  development.  The 
child  needs  nourishment,  not  alone  to  sustain  life  but  also  to  provide 
for  additional  growth  of  bone  and  muscle  cells.  Not  only  is  function 
seriously  impaired,  but  the  threat  of  disease  through  focal  infection  is 
a  source  of  great  danger  to  health.  Heart  disease  in  children  is  in¬ 
creasing,  and  a  possible  factor  lies  in  just  such  oral  conditions  as 
millions  of  our  children  present.  Of  the  preschool  child.  Dr.  Royal 
S  Haynes  says  in  part:  “Surveys  of  large  groups  of  preschool  children 
show  a  large  percentage  mal-nourished,  dental  caries  rampant  and 
chronic  nose  and  throat  infections  common.” 

To  the  acceptance  of  children’s  dentistry  there  can  be  no  logical 
opposition.  There  may  be  justification  for  conservatism,  but  there 
cannot  be  any  logical  excuse  for  unwillingness  to  face  conditions  and 
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recognize  facts  such  as  these:  we  do  not  know  the  cause  of  dental 
caries,  but  we  do  know  that  dental  caries  is  essentially  a  disease  of 
youth;  that  over  90  per  cent  of  the  children  suffer  the  ravages  of  dental 
caries  and  its  sequelae;  that  deciduous  teeth  are  liable  to  all  the  dis¬ 
eases  of  permanent  ones,  and  their  systemic  influence  may  be  just  as 
diversified  and  equally  disastrous.  Dentistry,  to  be  a  practical, 
efficient,  health  measure  must  direct  its  efforts  toward  the  young  child. 
Dental  caries  must  be  prevented,  or  controlled  in  its  incipiency.  The 
problem  of  dental  service  for  children  is  so  large  that  it  must  be  under¬ 
taken  by  the  whole  profession.  Even  if  we  had  a  large  group  of 
pedodontists,  they  could  not  cope  with  the  overwhelming  tide  of  dis¬ 
eased  mouth  conditions.  The  problem  will  neoer  be  solved  by  special¬ 
ization.  The  responsibility  rests  logically  and  squarely  upon  the 
general  practitioner.  He  serves  the  adult  members  of  the  family,  and 
cannot  continue  to  ignore  the  children  and  their  needs,  without 
jeopardizing  his  position  and  forfeiting  the  confidence  of  the  public. 
Adjustments  of  office  routine,  the  acquirement  of  a  proper  psychologic 
approach  to  a  new  type  of  patient,  and  the  economic  question  are 
minor  considerations  compared  with  professional  educational  problems 
and  the  assumption  of  a  just  measure  of  responsibility  toward  public 
health.  The  medical  profession  expects  it  of  us  and  the  public  is 
being  rapidly  educated  to  demand  it. 

Apparently  few  of  us  realize  the  critical  nature  of  our  situation, 
or  how  much  the  future  of  our  profession  depends  upon  our  reaction 
to  current  questions.  There  is  danger  that  we  may  be  relegated  to 
the  former  status  of  mechanical  craftsmen.  But  great  confidence  is 
aroused  from  a  survey  of  our  history,  of  the  rapid  advance  we  have 
made,  and  of  the  long  list  of  outstanding,  progressive,  far-seeing 
leaders  who  have  guided  us.  The  problem  of  the  care  and  preserva¬ 
tion  of  children’s  teeth  must  and  will  be  solved  by  the  profession  as  a 
whole,  not  by  any  single  group. 

DISCUSSION* 

William  D.  Tracy,  D.D.S.,  F.A.C.D.  {New  York  City):  Many  family 
practitioners  take  the  matter  of  their  responsibility  in  connection  with 
irregularities  of  the  teeth  too  casually.  It  is  assumed  that  all  men  in  sue. 

*Dr.  Sullivan’s  closing  discussion  was  not  submitted  for  publication. — [Ed.\ 
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cessful  general  practice  understand  the  so-called  normal  arrangement  of 
teeth  in  their  occlusal  relations,  but  in  the  routine  care  of  children  do  we 
always  give  careful  attention  to  this  phase?  Departures  from  normal  are 
so  varied  not  only  in  character,  but  also  in  the  period  of  occurrence,  that  it 
requires  careful  observation  to  recognize  them,  and  special  attention  to 
give  them  the  consideration  they  should  have.  While  there  seems  to  be  no 
set  rule  by  which  the  dentist  may  be  guided,  his  observation  has  taught 
him  that  certain  malpositions  improve  with  the  passage  of  time,  provided 
there  is  no  interference  with  the  growth  of  the  patient;  whereas  certain 
other  types  of  malposition  are  destined  to  remain  as  they  are,  or  become 
progressively  more  marked  with  the  passage  of  time.  Early  recognition  of 
the  latter  class  of  deflection  is  essential,  if  the  patient  is  to  be  referred  for 
orthodontic  treatment  at  the  most  propitious  time.  Not  infrequently 
parents  have  told  me  that  they  were  advised  to  do  nothing  about  mal¬ 
positions  until  all  the  permanent  teeth,  except  the  third  molars,  were  in 
place.  In  many  instances  this  plan  of  delay  increases  the  amount  of  treat¬ 
ment  necessary,  and  the  orthodontist  has  lost  the  opportunity  of  working 
with  Nature  to  stimulate  growth.  When  the  general  practitioner  is  in 
any  doubt  about  the  best  time  for  the  introduction  of  appliances,  he  can 
best  discharge  his  obligation  to  the  patients  by  referring  them  to  competent 
orthodontists  for  consultation  and  advice. 

In  reviewing  the  many  definite  factors,  and  the  many  perhaps  less 
definite  influences,  in  the  study  and  treatment  of  orthodontic  cases.  Dr. 
Porter  brings  to  our  attention  once  more  the  fact  that  orthodontia  is  a  com¬ 
plex  and  highly  specialized  field  of  work.  He  speaks  with  commendable 
frankness  about  the  impossibility  of  assuring  perfection  in  the  treatment  of 
cases.  He  mentions  the  perplexing  intricacies  that  confront  the  ortho¬ 
dontist  in  many  cases,  such  as  heredity,  habits,  muscular  influences,  nerve 
reactions,  and  endocrine  dysfunction,  to  name  only  a  few.  I  take  issue 
with  Dr.  Porter  in  the  matter  of  the  general  practitioner  undertaking  the 
responsibility  of  caring  for  patients  who  need  orthodontic  treatment.  On 
general  principles,  and  speaking  broadly,  I  feel  that  all  cases  of  malocclusion 
should  have  the  skilled  treatment  of  the  trained  specialist,  and  that  with 
rare  exceptions  it  is  bad  policy  for  the  family  dentist  to  undertake  this 
work.  Dental  science  is  unfolding  so  rapidly  and  the  march  of  progress 
is  so  fast  that  the  average  man  in  routine  practice  cannot  possibly  master 
anything  more  than  the  fundamental  mechanical  principles  of  orthodontia 
and  will,  in  my  opinion,  have  to  be  unusually  intelligent  and  persevering 
to  accomplish  this  while  intensively  engaged  in  other  work.  In  small 
towns  where  there  is  no  orthodontist,  the  dentist  frequently  has  to  adjust 
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appliances.  I  have  no  desire  to  belittle  his  efforts  or  to  criticize  his  ac¬ 
complishment.  Dr.  Porter  admits  that  orthodontists  have  to  do  some 
guessing.  I  believe  that  in  connection  with  his  own  problem  the  ortho¬ 
dontist  will  make  a  better  guess  every  tim^  than  the  general  practitioner. 

I  am,  therefore,  opposed  to  the  treatment  of  orthodontic  cases  by  the  gen¬ 
eral  practitioner,  except  in  those  occasional  instances  where  the  latter  has 
taken  postgraduate  training,  and  has  the  innate  ability  to  obtain  the  desired 
results  with  the  minimum  of  damage  to  the  teeth  and  to  the  physical  welfare 
of  the  patient. 

Responsibility  of  the  dentist  in  regard  to  the  hygienic  care  of  a  child 
under  orthodontic  treatment  is  a  heavy  one,  and  is  perhaps  too  often  neg¬ 
lected.  The  plan  of  cooperation  between  dentist  and  orthodontist  as  out¬ 
lined  by  Dr.  Porter  can  only  be  commended.  If  carried  out  by  both  parties 
it  will  certainly  provide  adequate  protection  to  the  child  during  treatment. 
The  responsibility  of  the  dentist  in  the  general  dental  care  of  a  child  not 
under  orthodontic  treatment  is  a  broad  subject,  but  to  summarize  in  regard 
to  his  responsibility  in  connection  with  the  orthodontic  problem  seems 
comparatively  simple.  With  the  mental  picture  of  ideal  occlusion  always 
before  him,  he  should  note  with  care  any  departure  from  this  standard  and 
watch  the  tendency  during  further  development.  If  he  observes  that 
the  malposition  is  not  improving,  or  is  even  becoming  more  marked,  it  is 
time  for  him  to  act. 

There  are  many  cases  of  slight  irregularity,  causing  little  or  no  disfigure¬ 
ment  to  the  patient,  in  which  extensive  treatment  would  be  needed  to 
achieve  results.  While  we  realize  that  caries  and  periodontal  disease  are 
less  prevalent  where  teeth  are  in  normal  occlusion  than  where  irregularities 
exist,  we  nevertheless  feel  that  it  is  better  judgment  to  take  the  risk  of  this 
sort  of  trouble  in  later  life  than  it  is  to  put  the  patient  through  a  long  course 
of  orthodontic  treatment  to  produce  ideal  occlusion.  It  is  a  matter  of 
careful  judgment,  therefore,  on  the  part  of  the  dentist  to  make  a  decision  in 
cases  of  this  sort.  Where  there  is  any  doubt  on  his  part,  he  should  have  the 
advice  of  a  skilled  and  conservative  orthodontist. 

Orthodontia  is  often  spoken  of  as  the  specialty  in  the  dental  field  which 
has  made  the  most  progress.  Dr.  Porter’s  paper  encourages  us  to  believe 
that  the  men  in  this  specialty  are  open  minded  and  eager  for  the  truth,  and, 
therefore,  are  in  a  good  position  ultimately  to  solve  their  abstruse  problems 
on  a  scientific  basis. 

T.  P.  Hyatt,  D.D.S.,  F.A.C.D.  {New  York  City):  When  you  go  to  Boston 
ask  Dr.  Sullivan  to  show  you  the  work  he  is  doing  for  the  children  in  the 
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Blind  Babies  Home.  I  had  the  very  good  fortune  to  be  invited,  with  Dr. 
Davis  of  Michigan,  Dr.  Delabarre  of  Boston,  and  Dr.  Quinby  of  Boston, 
to  go  with  Dr.  Sullivan  to  the  Blind  Babies  Home  where  the  ages  of  the 
children  are  between  2  and  4.  For  many  years  I  have  been  trying  to  do 
something  to  promote  preventive  dentistry,  but  I  little  dreamed  that  I 
should  live  to  see  such  beautiful  results  as  those  obtained  there  by  Dr. 
Sullivan.  We  saw  between  30  and  40  children,  who  came  up  smiling,  and 
sat  up  in  the  chair  for  us  to  examine  their  mouths.  I  don’t  believe  they  had 
brushed  their  teeth  that  morning  after  their  breakfast,  yet  it  was  hard 
with  an  explorer  to  remove  any  food  debris  from  their  teeth.  I  hope  Dr. 
Sullivan  will  describe  to  you,  when  he  has  an  opportunity  to  close  the  dis¬ 
cussion,  how  he  immunizes  the  occlusal  surfaces  of  the  masticating  teeth  of 
those  babies.  While  we  may  modestly  say  we  do  not  know  the  cause  of 
dental  caries,  we  do  know  one  of  the  prime  factors;  namely,  the  retardation 
or  retention  of  food  debris  in  certain  places,  bacterial  development  in  that 
food  debris  starting  decay.  Where  the  food  debris  cannot  stay,  and  the 
surface  of  the  tooth  is  kept  free  from  it,  decay  does  not  occur.  That  is  what 
Dr.  Sullivan  has  been  able  to  do  with  those  children.  Fillings  on  the  buccal 
side  of  the  molars  astonished  me  by  their  number,  but  they  were  tiny  things; 
there  were  pinhole  fillings  sometimes  in  the  occlusal  surfaces,  but  there  were 
no  deep  grooves.  There  were  no  places  that  would  retain  food.  As  a  result 
we  saw  between  30  and  40  children  with  all  their  baby  teeth,  no  pulp  in¬ 
volvement,  no  compound  fillings  of  any  kind.  Just  think  what  that  means. 
Of  course,  I  think  the  great  problem  is  along  the  educational  line  in  our 
colleges. 

Leuman  M.  Waugh,  D.D.S.,  F.A.C.D.  {New  York  City):  From  the  ortho¬ 
dontic  standpoint,  I  like  Dr.  Porter’s  paper  very  much.  It  lifted  ortho¬ 
dontia  from  the  realm  of  tooth  movement  to  the  realm  of  the  biologic  develop¬ 
mental  process.  I  think  that  is  the  fact  we  all  should  realize,  especially  the 
general  practitioner.  Orthodontia  is  a  vastly  different  service  from  just 
moving  teeth  and  its  benefits  extend  far  beyond  the  teeth  and  mouth.  I 
liked  Dr.  Sullivan’s  paper  very  much  because  he  again  emphasized  the 
need  for  the  care  of  teeth  of  children.  When  we  realize  that,  during  the 
period  of  deciduous  dentition,  the  weight  of  the  average  child  increases 
faster  than  at  any  time  in  life — approximately  threefold — we  understand 
that  it  is  an  important  time  for  teeth  to  be  in  proper  condition  for  thorough 
mastication  and  assimilation  of  food. 

Dr.  Porter  did  not  emphasize  one  thing  he  knows  I  wish  he  had;  namely, 
that  if  the  dentist  will  do  the  things  he  should  do  for  the  teeth  of  the  child 
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in  the  every-day  course  of  operative  dentistry,  he  will  be  able  to  prevent 
about  33  percent  of  the  need  for  orthodontic  treatment.  The  two  impor¬ 
tant  things  he  should  observe  are  (a)  that  the  mesiodistal  dimensions  of  the 
deciduous  molars  are  maintained  and  (b)  that  when  deciduous  teeth  have  to 
be  prematurely  removed,  because  of  pathology,  space  retainers  should  be 
placed.  And  about  the  kind  of  restorations.  I  presume  an  orthodontist 
who  has  been  seventeen  years  out  of  general  practice,  even  though  he  prac¬ 
tised  general  dentistry  for  twelve,  has  very  little  right  to  talk  about  the 
kind  of  restorations  that  the  general  practitioner  should  make.  Yet  we 
observe  a  great  deal,  and  do  try  to  cooperate  closely  with  general  practi¬ 
tioners.  We  have  come  to  the  conclusion  that  when  you  can  educate  your 
patient  to  permit  you  to  make  an  approximal  inlay  for  a  deciduous  tooth, 
you  will  be  doing  that  child  a  better  service  and  an  easier  service,  in  your 
effort  to  restore  mesiodistal  dimensions  and  establish  proper  contacts  in 
the  posterior  deciduous  teeth,  than  by  any  other  means.  A  number  of 
practitioners,  some  of  them  in  this  room,  have  been  putting  gold  inlays  into 
deciduous  teeth.  I  saw  a  case  today,  and  the  little  sister  yesterday.  The 
beautiful  contour  and  nice  health  of  the  proximal  gum-tissue  resulting  from 
that  kind  of  operation,  are  beyond  what  could  be  done  even  with  amalgam 
when  one  separates  teeth  and  uses  matrices.  To  put  a  matrix  between 
deciduous  teeth  and  build  up  amalgam  is  a  much  more  difficult  thing  than 
to  make  a  nice  little  gold  inlay.  The  difficulty,  I  think,  in  doing  good 
dentistry  for  children  has  resulted  from  the  dentist’s  lack  of  education  of  the 
parent  to  the  need  and  imp)ortance  of  properly  restoring  deciduous  teeth. 
The  main  factor  in  the  lack  of  care  of  children’s  teeth  is  an  economic  one. 
When  we  educate  the  parents  to  the  need  of  dentistry  for  children,  I  think 
an  important  factor  will  be  the  need  for  educating  them  to  the  wisdom 
of  expending  money  enough  to  have  it  done  properly.  This  must  mean  that 
for  service  per  hour  on  deciduous  teeth  the  dentist  will  be  reimbursed  as  he 
is  for  doing  work  on  the  permanent  teeth. 

Dr.  Porter  {in  conclusion)'.  We  need  more  cooperation  in  the  dental 
profession  in  the  care  of  deep  fissures  in  children’s  teeth.  Frequently  we 
refer  patients  to  their  dentists  when  they  have  very  deep  grooves  in  the 
teeth.  The  dentists  often  say:  “Well,  we  had  better  not  fill  them  now.” 
But  the  dentist  does  not,  in  many  cases,  keep  watch  to  see  that  those 
grooves  do  not  develop  into  serious  caries. 

Dr.  Tracy  spoke  about  my  mentioning  the  dentist’s  practising  ortho¬ 
dontia.  I  did  not  mean  to  give  that  impression.  I  believe  a  dentist  should 
not  practise  orthodontia  unless  he  is  willing  to  give  up  enough  time  to 
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study  the  orthodontic  problems  so  he  will  be  qualified  to  do  so.  I  have 
friends  who  are  practising  orthodontia  part  time,  some  of  them  half  time, 
and  are  doing  very  beautiful  orthodontic  work,  but  they  have  studied  the 
orthodontic  problems.  After  dentists  have  studied  those  problems  as  they 
would  problems  of  bridgework,  or  other  prosthetic  work,  they  are  properly 
qualified.  But  if  a  dentist  has  not  studied  the  orthodontic  problems,  then 
I  do  not  believe  he  should  either  practise  orthodontia  or  advise  on  ortho¬ 
dontia,  as  his  advice  would  not  be  reasonably  reliable. 

Dr.  Waugh  mentioned  the  problem  of  retaining  the  mesiodistal  relations 
of  teeth.  I  did  not  speak  of  that  because  I  thought  Dr.  Sullivan  was 
going  to  discuss  filling  materials.  I  did,  however,  speak  of  the  need  for  re¬ 
taining  spaces,  and  emphasized  its  importance. 
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THE  LEADERSHIP  OF  THE  STOMATOLOGIC  MOVEMENT 
SINCE  1923  PROTECTS  “STOMATOLOGY”  IN  AMERICA 
AGAINST  ABUSE  AND  EXPLOITATION 

ALFRED  J.  ASGIS,  B.S.,  M.A.,  D.D.S.,  F.A.S.S. 

Secretary  of  the  American  Society  of  Stomatologists;  formerly  {1924-1926)  General  Secretary 
of  the  American  Stomatological  Association,  New  York  City 

Dr.  H.  J.  Leonard,  one  of  the  would-be  incorporators  of  the  “Ameri¬ 
can  Board  of  Stomatology,”  recently  published  the  following  imperti¬ 
nent  statement:^  .  The  word  ‘stomatology’ has  had  to  bear 

the  burden  of  having  its  standard  upheld,  especially  here  in  New  York, 
by  a  group  some  of  whose  leaders  had  a  very  poor  professional  stand¬ 
ing.  The  American  Stomatological  Association,  since  1927,  has  had 
the  tremendous  task  of  recovering  the  name  ‘stomatology,’  and  all 
that  it  should  stand  for,  from  the  odium  in  which  it  had  come  to  be 
held  owing  to  this  former  connection.  The  word  ‘stomatology’  is  so 
valuable  a  word,  and  covers  so  admirably  the  science  relating  to  the 
mouth  and  teeth,  that  it  should  be  used.  It  seems  necessary  to  un¬ 
cover  the  reasons  for  the  aversion  to  it  in  the  minds  of  fair-minded  men, 
so  that  it  may  be  clearly  seen  that  it  is  not  ‘stomatology’  that  is  at 
fault,  but  merely  those  who  have  used  it  as  a  means  for  self-exploita¬ 
tion.”  (Italic  not  in  the  original.) 

When  I  inaugurated  the  stomatologic  movement  in  America  in 
1923  with  a  well-defined  program*,  I  was  supported  by  leading  New 
York  men  of  high  scientific  attainments,  including  my  friend  the  late 
Dean  H.  C.  Jackson.  When  I  founded  the  American  Stomatological 
Association  in  1924,  I  was  assisted  by  New  York  practitioners  of  high 
professional  standing,  including  my  friend  the  late  H.  E.  Smith,  M.D., 
F.A.C.S.  When  I  organized  the  Post-Graduate  Medical  School  of 
Stomatology  in  1925,  I  had  the  cooperation  of  a  faculty  of  highly 
qualified  New  York  teachers,  including  W.  H.  Park,  M.D.,  C.  A. 

'  Leonard:  Journal  of  Dental  Research,  1932,  xii,  p.  25;  February. 

*  Asgis:  Journal  of  Dental  Research,  1931,  xi,  p.  771;  October. 
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Knimwiede,  M.D.,  and  others.  When  I  successfully  carried  out 
the  first  three-day  American  Stomatological  Convention  at  the  New 
York  Academy  of  Medicine,  it  was  the  result  of  the  support  given  me 
by  leading  New  York  dentists  and  physicians,  including  Prof.  Leo 
Winter,  G.  A.  Wyeth,  M.D.,  B.  C.  Darling,  M.D.,  and  others.  The 
efforts  of  the  leadership  in  the  stomatologic  movement  were  recorded 
in  my  work,  on  which  G.  R.  Satterlee,  M.D.,  said  (1926) :  “I  congratu¬ 
late  you  on  your  book,  the  History  of  Stomatology . It  is  a 

work  that  should  be  read  by  all  physicians  and  dentists,  as  its  object 
is  ‘to  bring  together  dentists  and  physicians  to  foster  the  stomatological 
idea  for  protection  of  the  public  health’  and  to  promote  stomatological 
education.”  This  record  of  the  activities  of  stomatologic  leadership 
up  to  1927  is  sufficient  to  condemn  Dr.  Leonard’s  statement  as 
unfounded,  arrogant,  malicious,  and  nothing  less  than  political  gossip. 

As  General  Secretary  of  the  A.S.A.,  I  suggested,  in  1925,  a  measure 
for  the  “transitory  period,”  for  consideration  and  discussion  in  New 
York  City.®  It  included  a  recommendation  for  an  “American  Board 
of  Stomatology.”^  This  matter  was  dropped  in  1926.  Literature  on 
this  question  and  related  stomatologic  activities  was  made  available 
to  some  of  the  Columbia  Dental  Group  in  March  1931.  Application 
for  a  certificate  of  incorporation  was  made  by  that  group  in  July,  1931. 

The  autonomist  character  of  both  the  Stomatological  Section  of  the 
American  Medical  Association  and  the  A.S.A.,  and  their  “political” 
activities,  caused  both  of  them  to  be  dropped  from  the  A.S.I.  in  1925 
and  1928,  respectively.  Since  1926  I  edited  the  stomatology  sympo¬ 
siums  for  the  A.S.A.,  A.S.I.,  and  A.S.S.  {Medical  Journal  and  Record), 
the  fifth  of  which  (December  1931)  contained  a  contribution  from  a 
member  of  professorial  rank  in  the  Columbia  Dental  Faculty.  In 
an  effort  to  attain  his  announced  “objective,”  Dr.  Leonard  chose  an 
unfair  method.  At  the  meeting  where  Dr.  Leonard’s  injustice  was 
done.  President  Frankel  advised  as  follows:  “All  discussion  should  be 
on  a  high  and  impersonal  plane.  Personal  motives  and  feelings  should 
play  no  part,  and  any  attempt  to  interject  personal  issues  or  individual 

preferment  should  be  frowned  upon . ”  Dr.  Leonard  has 

demonstrated  serious  inability  to  defend  his  activities  on  their  merits. 

’  Asgis:  Journal  of  the  American  Institute  of  Homeopathy,  May,  1926. 

*  Stragnell:  Medical  Journal  and  Record  (first  stomatology  symposium),  1926,  p.  37. 
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Quotations  on  the  Status  of  Dentistry  {continued) 

give  the  kind  of  education  for  which  the  world  stands  in  need. — Henry  S.  Pritchett,  Ph.D., 
LL.D.,  Sc.D.,  Carnegie  Foundation's  Bulletin  on  Dental  Education  {1926);  Preface,  p.  xx. 

1  think  it  unlikely  that  physicians,  unless  they  have  a  particular  interest  in  the 
border  subjects  between  medicine  and  dentistry,  will  Tnaintain  a  permanent  interest 
in  dental  research.  This  interest  may  be  fostered  for  a  period  of  special  grants,  but 
after  these  grants  are  used  up  or  the  individual  matures,  he  will  probably  revert  to 

medicine  and  not  be  a  permanent  investment  for  dentistry . Tlie  nucleus 

of  ...  .  [the]  research  group  [for  the  advancement  of  dentistry]  in  my  opinion 
must  be  dentists  who  have  had  the  dental  training  and  have  a  permanent  interest  in 
this  field,  who  have  taken  the  time  to  get  additional  training  in  some  of  the  pre- 
clinical  sciences.  This  of  course  corresponds  to  the  make-up  of  the  preclinical  science 
group  in  medicine  today.  I  feel  a  strong  conviction,  therefore,  that  individuals 
who  would  help  dentistry  should  first  help  to  develop  research  workers  with  dental 
training  and  dental  interest. — G.  H.  Whipple,  A.B.,  M.D.,  M.A.,  ScJ).,  Dean  and 
Professor  of  Pathology,  School  of  Medicine  and  Dentistry,  University  of  Rochester;  and 
Trustee,  Rockefeller  Foundation:  New  York  Journal  of  Dentistry,  1931,  i,  p.  159;  April. 

The  stomatologist’s  concept  of  dental  education  and  practice  finds  expression  in  the 
activities  of  a  very  limited  group  in  this  country  who,  so  far  as  1  can  see,  are  making  no 
headway  in  dissecting  a  part  of  the  practice  of  dentistry  from  its  whole  and  grafting  it 
on  medicine;  nor  do  I  believe  that  medicine  would  welcome  such  implantation.  I  have 
no  apprehension  over  the  stomatologist’s  point  of  view.  In  the  four  coxmtries  in 
Europe,  Austria,  Czecho-Slovakia,  Belgium  and  Italy,  where  one  must  possess  a  medical 
d^ee  to  practise  dentistry,  the  poorest  type  of  technical  dental  service  is  to  be  found. 
In  Switzerland,  Sweden,  Norway  and  parts  of  Germany,  where  dentistry  is  taught  in 
conjunction  with  medical  studies,  yet  independent  of  medical  supervision,  as  we  teach 
it  in  this  country,  the  best  type  of  service  is  found.  Based  on  my  own  study  of  the 
problem  in  Europe  [1926-27],  I  would  both  seek  and  recommend  the  services  of  dentists 
trained  in  the  latter  countries  during  the  past  decade  and  would  avoid  service  in  the 
former,  unless  I  knew  the  dentist  and  his  work  personally. — Guy  S.  MiUberry,  D.D.S., 
Dean,  Dental  School,  Univ.  of  Calif.;  Pacific  Dental  Gazette,  1931,  xxxix,  p.  415;  June. 

Nothing  is  to  be  gained  by  converting  a  first-class  dentist  into  a  mediocre  medical 

practitioner . I  do  not  believe  it  is  practical  to  unify  the  dental  and  medical 

curricula  so  as  to  provide  for  the  same  training  of  dentists  and  physicians  during  any 

considerable  part  of  their  academic  careers . Dentistry  is  a  very  speci^ed 

field  of  medicine  which  has  already  been  elevated  to  a  standard  of  professional  excel¬ 
lence  entirely  comparable  with  that  of  other  medical  specialties.  The  average  American 
dentist  is  at  least  as  well  qualified  to  render  adequate  service  in  his  field  of  work  as  is  the 
average  otolaryngologist,  ophthalmologist,  or  surgeon  [italic  not  in  the  original].  Dental 
education  in  America  has  been  notably  effective,  and  that  is  to  the  credit  of  the  profes¬ 
sion . Changes  should  not  be  made  at  the  expense  of  that  which  has  been  found 

good  through  long  practical  experience . I  am  ....  entirely  unconvinced 

that  any  plan  for  the  unification  of  the  dental  and  medical  curricula  wot^  result  in  the 
training  of  better  qualified  dentists.  Dentistry  is  a  profession  which  has  become  firmly 
establi^ed  in  its  own  right,  and  one  which  comprises  a  number  of  specialties.  It  would 
lose  much  by  becoming  a  minor  subdivision  of  medicine  [italic  not  in  the  original].  It  had 
best  retain  its  independence. — W.  McKim  Marriott,  M.D.,  Dean  arid  Professor  of 
Pediatrics,  Medical  School,  Washington  University,  St.  Louis,  Mo.;  Journal  of  Dental 
Research,  1931,  xi,  p.  807;  October. 

Medicine  and  medical  education  have  troubles  of  their  own  which  will  not  be  allevi¬ 
ated  by  attempting  to  swallow  whole  another  profession;  a  profession,  which,  by  and 
large,  does  not  want  to  be  engulfed.  And  a  profession  like  dentistry,  with  a  hundred- 
year  history,  deserves  to  have  its  feelings  considered.  You  may  call  dentistry  a 
specialty  of  medicine,  but  that  does  not  make  it  so;  and  it  is  none  the  less  valuable 
for  that  fact.  I  can  see  no  reason  why  the  degree.  Doctor  of  Dental  Surgery,  honestly 
held  and  honorably  upheld,  should  not  in  the  future  deserve  equal  respect  and  esteem 
from  the  public  with  the  degree  of  Doctor  of  Medicine,  provided  it  is  held  by  a  similar 
type  of  man.  And  whatever  their  future  relationship  may  be,  let  me^cine  and 
dentistry  now  go  forward  side  by  side  as  friendly  collaborators  in  the  estimable  vmder- 
taking  of  offering  help  to  those  who  need  it  and  adding  to  the  happiness  of  life  as 
much  as  to  the  length  of  its  span. — F.  T.  Van  Beuren,  Jr.,  A.B.,  M.D.,  Associate 
Dean,  and  Associate  Professor  of  Surgery,  Columbia  University  College  of  Physicians 
and  Surgeons,  New  York  City;  Joun^  of  Dental  Research,  1932,  xii,  p.  249;  April. 
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Quotations  on  the  Status  of  Dentistry 

The  greatly  improved  standing  of  the  dental  profession  among  the  professions 
....  is  one  of  the  most  striking  changes  in  public  opinion  that  I  have  witnessed 

during  my  seventy  years  of  observation  of  educational  progress . I  do  not 

think  I  have  seen  during  my  seventy  years  of  observation  of  the  professions  and  the 
means  of  training  them  any  change  so  great  as  that  which  has  taken  place  in  regard 
to  the  dental  profession,  and  to  the  means  of  training  dentists, — Charles  W.  Eliot, 
President  Emeritus  of  Harvard  University,  on  “The  progress  of  dentistry  and  of  the 
dental  profession.”  Address  before  the  Dental  School  Society  of  the  Phillips  Brooks 
House  Association,  Harvard  University,  December  8, 1924;  Harvard  Dental  School,  1925, 
pp.  14  and  19. 

The  dental  school  is  one  of  the  most  important  of  these  agencies  [for  the  training  of  a 

qualified  body  of  public  health  servants] . Today  under  the  leadership  of  the  best 

men  in  the  profession  it  has  set  its  face  resolutely  toward  high  service  and  honorable 

standards . It  must  have  generous  financial  help,  such  as  has  been  accorded  in  the 

last  ten  years  to  many  of  our  medical  schools,  if  it  is  to  carry  out  its  duty  to  the  public 
health  service.  There  is  today  no  more  direct  method  by  which  the  public  health  can 
be  served  than  to  enable  the  universities  to  place  their  dental  schools  in  a  position  to 
give  the  kind  of  education  for  which  the  world  stands  in  need. — Henry  S.  Pritchett,  Ph.D., 
LL.D.,  Sc.D.,  Carnegie  Eoundation's  Bulletin  on  Dental  Education  {1926);  Preface,  p.  xx. 

I  think  it  unlikely  that  physicians,  unless  they  have  a  particular  interest  in  the 
border  subjects  between  medicine  and  dentistry,  will  maintain  a  permanent  interest 
in  dental  research.  This  interest  may  be  fostered  for  a  period  of  special  grants,  but 
after  these  grants  are  used  up  or  the  individual  matures,  he  will  probably  revert  to 

medicine  and  not  be  a  permanent  investment  for  dentistry . The  nucleus 

of  ...  .  [the]  research  group  [for  the  advancement  of  dentistry]  in  my  opinion 
must  be  dentists  who  have  had  the  dental  training  and  have  a  permanent  interest  in 
this  field,  who  have  taken  the  time  to  get  additional  training  in  some  of  the  pre- 
clinical  sciences.  This  of  course  corresponds  to  the  make-up  of  the  preclinical  science 
group  in  medicine  today.  I  feel  a  strong  conviction,  therefore,  that  individuals 
who  would  help  dentistry  should  first  help  to  develop  research  workers  with  dental 
training  and  dental  interest. — G.  H.  Whipple,  A.B.,  M.D.,  M.A.,  Sc.D.,  Dean  and 
Professor  of  Pathology,  School  of  Medicine  and  Dentistry,  University  of  Rochester;  New 
York  Journal  of  Dentistry,  1931,  i,  p.  159;  April. 

The  stomatologist’s  concept  of  dental  education  and  practice  finds  expression  in  the 
activities  of  a  very  limited  group  in  this  country  who,  so  far  as  I  can  see,  are  making  no 
headway  in  dissecting  a  part  of  the  practice  of  dentistry  from  its  whole  and  grafting  it 
on  medicine;  nor  do  I  believe  that  medicine  would  welcome  such  implantation.  I  have 
no  apprehension  over  the  stomatologist’s  point  of  view.  In  the  four  countries  in 
Europe,  Austria,  Czecho-Slovakia,  Belgium  and  Italy,  where  one  must  possess  a  medical 
degree  to  practise  dentistry,  the  poorest  type  of  technical  dental  service  is  to  be  foimd. 
In  Switzerland,  Sweden,  Norway  and  parts  of  Germany,  where  dentistry  is  taught  in 
conjunction  with  medical  studies,  yet  independent  of  medical  supervision,  as  we  teadi 
it  in  this  country,  the  best  type  of  service  is  found.  Based  on  my  own  study  of  the 
problem  in  Europe  [1926-27],  I  would  both  seek  and  recommend  the  services  of  dentists 
trained  in  the  latter  countries  during  the  past  decade  and  would  avoid  service  in  the 
former,  unless  I  knew  the  dentist  and  his  work  personally. — Guy  S.  Millberry,  D.D.S., 
Dean,  Dental  School,  Univ.  of  Calif.;  Pacific  Dental  Gazette,  1931,  xxxix,  p.  415;  June. 

Nothing  is  to  be  gained  by  converting  a  first-class  dentist  into  a  mediocre  medical 

practitioner . I  do  not  believe  it  is  practical  to  unify  the  dental  and  medical 

curricula  so  as  to  provide  for  the  same  training  of  dentists  and  physicians  durii^  any 

considerable  part  of  their  academic  careers . Dentistry  is  a  very  specialized 

field  of  medicine  which  has  already  been  elevated  to  a  standard  of  professional  excel¬ 
lence  entirely  comparable  with  that  of  other  medical  specialties.  The  average  A  mei^an 
dentist  is  at  least  as  well  qualified  to  render  adequate  service  in  his  field  of  work  as  is  the 
average  otolaryngologist,  ophthalmolo^t,  or  surgeon  (italic  not  in  the  original].  Dental 
education  in  America  has  been  notably  effective,  and  that  is  to  the  credit  of  the  profes¬ 
sion . Changes  should  not  be  made  at  the  expense  of  that  which  has  been  found 

good  through  long  practical  experience . 1  am  ...  .  entirely  uttcoovinced 

that  any  plan  for  the  unification  of  the  dental  and  medical  curricula  would  result  in  the 

(Crmtimmd  vm  p.  J  ef  Ike  toHr) 
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